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TVA Bond Financing: The Last Lap... . p34 


Distribution transformer “changeouts” are sim- 
plified by standardizing on unit sizes and ratings. 


Preferred Design transformers with uniform 
mechanical features and accessories expedite 
substation planning and construction. 


ih 


Buy now 
for extra values 


GENERAL QD ELECTRIC 


Repetitive manufacture of G-E standard-design medium transformers shortens delivery time, effects 
dollar savings for utilities. Also, simpler ordering procedures relieve electric utilities’ engineers of 


time-consuming design and specification work. 


OPERATION UPTURN spurs 
new interest in advantages 
of standardization 


‘extra values’’ 


inherent in standardized products 


take on .new importance in present economic situation 


General Electrics OPERATION UP- 
TURN Program is designed to help accel- 
erate the upturn in the nation’s business by 
stressing “extra value”’ features of today’s 
products. Electric utilities, for example, 
can obtain these extra values now, espe- 
cially on standardized equipment. Major 
reason: the current economic situation 
re-emphasizes the importance of shorter 
shipments and savings to the user 
traditional trademarks of standardized 
apparatus. Here are three examples: 


MEDIUM TRANSFORMERS repetitive 
manufacture (RM) has brought 8% sav- 
ing in price of these units—a saving to the 
industry of more than $20 million since 
1943. In the next ten years, an additional 
$40 million can be saved if utilities step 
up the purchase rate of RM vs. “‘special”’ 
transformers. 


POWER TRANSFORMERS incorporate 
“Preferred Design’? components—fea- 
tures which utilities specified in a pref- 
erence survey—so that improved’trans- 
formers can be shipped 6 to 12 weeks 
faster, and also provide added economies 


through simplified substation aad system 
planning. The PD Evaluation Form 
(GED-3400) outlines these, benefits. 
DISTRIBUTION TRANSFORMERS, stand- 
ardized according to ratings and tank 
size, are stocked by more than 100 
General Electric warehouses for extra- 
fast ordering and delivery. These allow 
electric utilities to safely slash their 
transformer inventories, reduce handling 
costs. ‘“Changeouts”’ «ve also simplified 
since higher-rated units fit same mount- 
ing hardware and poles, in most cases, as 
lower-rated transformers being replaced. 
Result: important installation and main- 
tenance savings for utilities. 

To find out how the benefits of stand- 
ardization are heightened by the current 
economic situation, contact your local 
G-E Apparatus Sales Office. General 
Electric Company, Section 301-389, Sche- 
nectady 5, New York. 4 


MORE POWER TO AMERICA 


GENERAL @@ ELECTRIC 





Published for 84 years 


eo, 
eA . for those engaged in 

( 4 the business of generating, 

ee transmitting, distributing, 

“> or applying electric power 


Vol. 150, No. 6 AUGUST 11, 1958 


In This Week's Issue 


CURRENT EVENTS 


TVA Bond Financing: The Last Lap 


Philip Sporn and others in the industry are bearish on 
effects of Kerr bill on which the House prepares to act 


Detroit Edison Mounts Water Heater Drive 
Goal is 100,000 units by 1962. Aims: boost saturation by 


5%, and lay groundwork for all-electric promotion 


GENERATION 


Dams Affect Water Properties 


Reduced oxygen concentration in turbine discharge brings 
stream pollution charges against reservoir operators 


DISTRIBUTION 


Texas Utilities Study Appliance Loads 


Here are the first published results of one of the most 
comprehensive and extensive surveys yet made of appli- 
ance load characteristics. Three subsidiaries of Texas 
Utilitities ran the study to determine saturation, load di- 
versity, possible effects of sales promotions, and how to 
improve service on their systems 
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RIGHT FROM THE START... 


When piping costs come close to the million mark — when the installation is vast, and the leeway for error is 
small — a piping job must be right from the start to finish. Grinnell assures this through complete one-company 
control and responsibility. From interpretive engineering — through exclusive methods of prefabrication and 
testing of pipe and hanger units — to precision assembly and delivery, the job is all done by Grinnell, as only 
Grinnell can do it. The result: installations of any size, at costs known before you start, with assured perform- 
ance. Grinnell Company, Inc., Providence, R.1. 

Enrico Fermi Atomic Power Plant, Michigan; Ohio Power Company, West Virginia; 
National Aniline Division of Allied Chemical & Dye Corporation, Virginia; Memphis Light, Gas and Water Division, Tennessee; 


Aluminum Company of America, Indiana; South Carolina Electric & Gas Company, South Carolina; Duke Power Company, 
North Carolina; Union Bag-Camp Paper Corp., Virginia; Pennsylvania Power & Light Company, Pennsylvania; Holyoke Water 


Power Company, Massachusetts 
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More News in Less Time 


Nothing is more in the forefront of the col- 
lective mind of the people who write and 
produce Electrical World each week than the 
premium placed on reading time by you, our 
readers. 

‘Therefore, we have instituted another in 
a continuing series of changes, all aimed at 
saving you time when reading EW. You'll 
find this change in the format of our news 
pages (pages 36 and 37 in this issue). They 
have been revamped to give you the news the 
way we think you want it—succintly, but with 
none of the important elements of the story 
omitted. 


Electrical World Staff 


Fischer Black Publisher and Editor 
Daniel T Braymer Assistant to the Editor 


Engineering «we'd 
Leonard M Olmsted Managing Technical Editor 
John J Kearney Assistant Managing Technical Editor 
Howard S$ Knowlton New England Editor, Boston 
Edward Allen Midwestern Editor, Chicago 
Francis J Kovalcik Middle Eastern Editor 
David Rea Southeastern Editor, Atlanta 
James G Plunkett Northeastern Editor 
Charles F Hochgesang Western Editor, San Francisco 
Rue M Shoop Associate Editor 
George Swift Associate Editor 
Kenneth N Mclean Industrial Editor 
Leon A Allen, Jr Assistant Editor 
Archer E Knowlton Consulting Editor 


News 
Herbert R Frankel Managing News Editor 
Thomas R Jordan Commercial Editor 
Theodore Fuller News Editor 
Michael G Duerr Assistant News Editor 
John D Damon Assistant Editor 
George B Bryant, Jr Manager, Washington Bureau 


In addition to the time-saving features of 
this new format, we at Electrical World feel 
it offers another equally important advantage: 
It permits us to be more comprehensive. We 
can get more news into the same amount of 
space, and—we trust—you can be better in- 
formed on a wider variety of industry subjects. 

This is, after all, the reason for our 
existence. 


Tonctey Mla 


Special Services 


Arthur J Stegeman Manager, Market Research 
Dexter M Keezer Director, Economics Department 
E Russell Eggers Economist 


Production 
Jesse A Mock Manager of Production 
Frank C Stockman Art Director 
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Donald J Sullivan Assistant Production Editor 


Advertising 


Warren W Shew Sales Manager 

District Managers: D J Roberts, New York; F P Coyle, 
Philadelphia; M S Kearney, Cleveland; M S Kearney, 
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Francisco; Robert H Powell, Atlanta; Gordon Jones, Dallas. 
Otto A Drechsel Business Manager 
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E Bryson Sessions Circulation Manager 
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the right combination for industrial power needs! 


Only 


General Cable 
manufactures 
both... 


TYPE Mi. 
CABLE 


. for distribution, control and 
lighting circuits 


Installation at the St. Regis Paper 
Company, Jacksonville, Fla. plant. 


INTERLOCKING 
ARMORED CABLE jj 


for primary power feeder circuits 


Easy to install in all locations, both Safety M! Cable and 
Interlocking Armored Cable require no mechanical protec- 
tion, thus lowering costs of installation and minimizing space 
requirements. These constructions are easy to train around 
equipment or structural members, assuring the absolute mini- 
mum of interference, and present a neat, functional appear- 


ance. In addition, Safety M! Cable has unequalled physical 
and electrical properties: it is completely resistant to moisture, 
aging, nearly all chemicals, and operates at continuous high 
temperatures. For truly modern wiring in your plant, specify 
Safety MI Cable and Interlocking Armored Cable. And re- 
member; only General Cable makes them both. 


GENERAL CABLE CORPORATION 420 Lexington Avenue, New York 17, N.Y. 


Offices and Distributing Centers Coast-to-Coast 


for quality and service... specify GEN e RAL 


Ss 
CABLE 
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Graybar can supply everything that’s shown 
above — except linemen and scenery — for 
line construction and maintenance. Poles, 
crossarms, hardware, tools—a partial list of 
items that are stocked at strategic Graybar 
locations throughout the country. All avail- 
able for fast delivery to you. It pays to call 
Graybar . . . first. 


Engineers deep in the problems of new trans- 
mission line construction must be able to depend 
upon reliable, on-time deliveries to keep their 
schedules. And later, to meet the continuing task 
of line maintenance, the selection, dependable 
delivery and warehousing of supplies and equip- 
ment are vital. 

Graybar backs up design and construction 
engineers to speed up these processes. Through 


From start to finish— 


arrange for continuing supplies and 


equipment—With Graybar 


more than 130 offices and warehouses, Graybar 
supplies prompt catalog information on every- 
thing electrical needed in line construction 
and maintenance. 

To speed up the selection and delivery of 
anything and everything you need for line con- 
struction and maintenance call Graybar first. 
Graybar Electric Company, 420 Lexington Ave- 
nue, New York 17, N. Y. 


-GraybaR -- 


GRAYBAR ELECTRIC COMPANY, INC., 420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK, IN OVER 130 PRINCIPAL CITIES 
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S«C Posirect—enclosed cutout for full load switch- 
ing, up to 200 amperes at 5 kv (or as a disconnect — 
unfused—to 300 amperes). Continuous rating: 50 and 
100 amperes as cutout, 100 and 300 as disconnect. 
Note interrupter attachment at left. 


DESIGNED 
FOR USE WITH 
LOADBUSTER 


S«C Loapsuster Disconnect—a distribution dis- 
connect, with full published ratings and station-type 
performance. Rated 15 kv, 400 amperes continuous, 
20,000 amperes momentary—95 kv or 110 kv BIL. 
With LoapsusTER it can switch all loads, and asso- 
ciated charging and magnetizing currents. 


DESIGNED 
FOR USE WITH 
LOADBUSTER 


SeC XS Curotr—an open cutout designed for use 
with LoapsBusTErR®. Rated 100 amperes continuous as 
a cutout or 200 amperes continuous with disconnect 
blade. With LoapsustTer it will switch full load, and 
associated charging and magnetizing currents. 


SaC Autputi Loap INTERRUPTER—SIDEBREAK STYLE 
—three-pole load switching device of long recognized 
capability. Used primarily for key sectionalizing 
points. Will interrupt all loads through 600 amperes. 
Made in 7.2 and 14.4 kv ratings. 





S&C ELECTRIC COMPANY 


Load switching is a real concern in mod- 
ern distribution systems, with line volt- 
ages of up to 14 kv and load currents as 
high as 600 amperes. At these voltages 
and loads, it is impossible or extremely 
hazardous to open main or branch feed- 
ers with ordinary disconnects and cutouts. 


Dropping all loads at the source, simply 
to open a single branch feeder, results in 
intolerable service interruptions. One al- 
ternative — switching with link-break cut- 
outs—is an undependable makeshift. An- 
other alternative—group operated dis- 
connects —still doesn’t bring full positive 
load switching, and is costly. 


The S&C solution is a complete “stable”’ 
of distribution cutouts, disconnects, and 
load interrupters—all capable of provid- 
ing full load switching, at prices to match 
distribution system economics. 


The Positect Enclosed Cutout has its 
own load interrupter attachment. Two 
other devices—the XS Open Cutout and 
the Tool Operated Disconnect—are de- 
signed to take S&C’s portable load- 
break tool, LOADBUSTER®. Finally, the 
Se«C A.tputit Load Interrupter has a 
built-in interrupting unit. This reliable 
interrupter switch has been the standard 
of the industry for many years. 


For additional information on how to 
give your distribution system universal 
load switching capability, write to S&C. 


SaC Electric Company 
4421 Ravenswood Ave., 
Chicago 40, Ill. 


In Canada: S&C Electric 
Canada, Ltd. 

8 Vansco Road, 

Toronto 14, Ontario 


Disconnects ¢ Cutouts ¢ Fuse Links 
e LOADBUSTER @ Power Fuses ¢ 
Interrupters ¢ Metalclad Switchgear 


LOADBUSTER®... ? 
S &C’s portable loadbreak tool 


This new portable loadbreak tool is used at the 
end of a universal hook stick for opening discon- 
nects and cutouts designed for use with it. On 
today’s heavy loads, to 400 amperes, and up to 
15 kv, this device gives arc-free load switching. 


S«C manufactures two distribution devices mated 
to LoapBusTER, the Tool Operated Disconnect and 
the XS Open Cutout. The sequence below illus- 
trates LOADBUSTER opening the S&C Tool Oper- 
ated Disconnect. 


LOADBUSTER is 
hooked to at- 
tachment hook 
and ring of 
the Tool Oper- 
ated Disconnect, 
preparatory to 
opening. 


LOADBUSTER is 
pulled down- 
ward, first open- 
ing disconnect 
blade and_ pro- 
viding shunt 
path across op- 
ening; continu- 
ing down, the 
circuit is then 
interrupted in 
LOADBUSTER, 
which latches 


open. 


LOADBUSTER is 
freed from the 
attachment 
hook, then re- 
leased from the 
ull ring of the 
isconnect with 
a twisting mo- 
tion. Same 

cedure is fol- 
lowed for cut- 
outs mated to 


p ro ta , LoapBusTER. 
TSO ee Mm Tele el Walaa cbc olelec MNO Ty me bene ’ 





DOSSERT 
HIGH-STRENGTH 
BUS SUPPORTS 


e Higher cantilever strength e Higher impact resistance 
e Higher corrosion resistance e Greater durability 


These Dossert Bus Supports are made of a high 
tensile strength cast bronze alloy and are equipped 
with silicon bronze bolts and nuts, making the 
entire unit completely non-magnetic. Available for all 
sizes and types of busses. Dossert Bus Supports 
can also be*furnished in Coupling, Tee Connecting, 
Elbow Connecting, Tee Coupling and 
Expansion Connection types. 

Special fittings and modifications can 


\90) possenT MFG. coRP. 


249 Huron Street, Brooklyn 22, N.Y. @ Representatives in all principal cities 
IN CANADA: W. S. Gertie & Assoc., Ltd., Toronto 
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ELECTRICAL 
WORLD 


The Electrical Week 


FUTURE NEWS ) Watch for some utility common stock splits if the strong market 
continues. Several companies’ share prices are high enough now. 


LATE NEWS } State Department appoints Howard W. Cooper, vp and assistant to 
chairman of Minnesota P&L, as U. S. delegate to a series of power 
meetings in Geneva. Series will be held Oct. 6-10 under auspices of 
UN Economic Commission for Europe’s Electric Power Committee. 


American Electric Power expands 704 computer use to include tran- 
sient stability studies. Computer plots actual swing curves of indus- 
trial customers’ motors, reduces required study time by 500 to 1. 


Pacific G&E joins Public Information Program. The big California 
utility brings PIP’s meter representation up to 22,908,000. 


Soviet scientific and technical journals now available in English. 
National Science Foundation says about 60,000 pages a year are 
translated through efforts supported by four government agencies 
and six commercial firms working without government support. 


Gallup poll shows “Live Better Electrically” theme scored highest 
among a group of other industry-wide themes in a national study. 
Results: 82% of adult Americans are familiar with LBE slogan. 


Management changes . . . C. H. Bolton becomes vp and treasurer 
of Nantahala P&L, succeeding H. H. Gnuse, Jr, who joins Aluminum 
Co of America as senior power engineer . . . Pennsylvania P&L 
appoints Barlow Van Ness, Jr, to chief electrical engineer, succeeding 
W. B. Morton, deceased . . . Rome Cable elects Allan M. Ziegler vp. 


Electric output hit a record 12,619,000,000 kwhrs for the week ended 
August 2. This compared with the former record of 12,570,000,000 
kwhrs for the week ended Dec. 14, 1957. 


POWER OUTPUT—Up 1.2% (Week ending August 2), Kwhr 12,619,000,000 


Billions 
of Kwhr 


Per Cent Change From Previous Year 


+2.6 


Seasonally Adjusted Index 235.1 
Week Ago 230.8 Year Ago 233.7 


Source: Edison Electric Institute 
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A TWO-MINUTE PREVIEW OF THIS ISSUE 


EVENTS > 


APPLIANCE LOADS > 


GENERATION > 


TRANSMISSION > 


SUBSTATIONS > 


DISTRIBUTION > 


RATES AND REGULATION > 


12 


ELECTRICAL WEEK 


Supporters of TVA self-financing bond program received a setback 
last week. Their plan to put the Authority on a self-governing bond 
financing program, already approved by the Senate and the House 
Public Works Committee, was pidgeonholed by the House Rules 
Committee. The bill looks dead for this session, but there is a slight 
chance it may be brought directly to the House floor by the seldom- 
used tactic of “suspending the House rules.” (p 34). 


REA loans to make rural electric co-ops competitive with private 
power could be forbidden as a result of a potentially far-reaching find- 
ing by the U.S. Comptroller General. As most Washington experts 
read it, this finding could jeopardize the legality of many present REA 
loans, block most future loans for expansion, and bar REA co-ops 
from serving any customer that a private utility says it is willing to 
serve (p 35). 


Want an idea of how the operation of major appliances affects your 
load curves? At what hours home freezers, dishwashers, television 
sets, automatic washers, and clothes dryers are most used? Here are 
the first published facts about one of the most extensive surveys ever 
made of appliance load characteristics. For instance, you'll find that 
TV peaks at 9:00 PM, with more viewers in December than in June; 
that dishwashers get more use at 8:00 PM than any other time; that 
freezers have a uniform monthly load factor; and that there really is a 
“washday Monday” (p 40). 


Stream pollution has been attributed to some reservoir-fed hydro- 
electric plants; yet these plants discharge no waste into the water. 
Lowered oxygen content of turbine discharge water is the basis for 
complaint. What is the process at work which can deprive aquatic 
life of the oxygen it needs to survive? (p 52) 


Protection against contamination of the unit is designed into a new 
Fogbowl suspension insulator for use in areas subject to salt fog or 
industrial contamination (p 47). 


Appreciable savings result from use of standard circuit breaker 
foundations and adapter plates welded to breaker legs by Long Island 
Lighting Co (p 48). 


An aerial cage attached to the boom of a yard crane expedites main- 
tenance of exterior lighting fixtures and also extends the usefulness of 
the crane. The $25 cage took four hrs to assemble; saves Indiana-Ken- 
tucky Electric Corp $400 per yr (p 48). 


1958 rate hikes already top last year. Through July more than $68 
million annually in rate increases had already been granted to power 
companies, and the total may swell to $100 million before the year is 
out. Most regulatory bodies have gone along with the utilities’ appli- 
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MANUFACTURERS } 


NEW EQUIPMENT }> 
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cations, realizing that costs are rising much faster than rates; but 
Rhode Island turned down Narragansett Electric Co’s first bid for 
a rate increase in 37 years (p 81). 








“Interest-rate” is as important as “heat-rate” to some engineers in 
training at Commonwealth Edison, for the company is teaching them 
engineering economics. The utility believes rates of return, deprecia- 
tion, taxes and other factors strongly influence engineering applica- 
tions. Learn how Commonwealth Ed has trained “dollar-wise” 
engineers (p 37). 





















“Shower after shower after shower” is one of the slogans Detroit 
Edison is using to pound home its “plenty of hotter hot water” idea to 
homeowners. The utility has launched a $1/3 million campaign to 
put 100,000 new, quick-recovery, electric hot water heaters on its 
lines by 1962. It’s all part of a long range promotion drive to boost 
kwhr sales through the sale of major electric appliances (p 36). 




















How do you sell electricity to women when it doesn’t come packaged, 
bottled, bagged, or styled? When it can’t be eaten, worn or smoked? 
Wisconsin Power & Light Co’s answer—a “supermarket” ad listing 
food items and the price of electricity to prepare them—is creating 
quite a stir in utility sales circles (p 78). 




















An atomic reactor simulator that precisely duplicates operation of 
Argonne National Laboratory’s boiling water reactor has been built 
for AEC (p 56) . . . Water thinned insulating varnish, an emulsion, 
will neither burn nor support combustion (p 65) . . . EW gives you a 
peek at a few new products, including pre-insulated connectors for 
underground cables, a 200-amp socket meter mounting incorporating 
a bypass for the meter when making a change, and a centralized 
control system for unattended power stations and substations (p 65) 
... Some manufacturers’ sales and earnings are reported for the half 
ending June 30 (p 66). 



































Pneumatic interrupter control provides remote or automatic operation 
of HPL-C metal enclosed interrupter switches in ratings of 600 to 
2,000-amp, 2.4 to 14.4-kv . . . Distribution transformers in single 
phase, pole-type line are completely redesigned to have improved 
electrical characteristics, lighter weight and easier maintenance . . . 
Disconnect uses epoxy resin to provide positive bond between metal 
parts and wet process porcelain housing (p 68). 






















Theron A. Brown has been elected president and general manager, 
and William A. McNamara has been made vice president-finance by 
Madison Gas & Electric Co. . . E. I. Hatch has risen to executive vice 
president and member of the board, and E. A. Wilson has been 
elected vice president at Alabama Power Co... Henry L. Bowen has 
been promoted to vice president of Georgia Power Co (p 85). 
















Executive Reader 


It is difficult to compare reactor types because of variations in turbine 
design, operating pressures, feedwater, and other design parameters. 
But adjusting them to a common basis reveals that liquid-metal cooled 
reactors have the greatest steam-cycle efficiency and gas-cooled reactors 
the least. Boiling-water reactors require the least auxiliary power. 
And the best overall efficiency is that of a fast breeder using three 
feedwater heaters.—S. Baron, Nucleonics, June 1958. 


TECHNICAL NOTES 


When using telemetering over leased telephone facilities consideration 
should be given to the frequency or pulse rate used to realize benefits 
offered by the American Telephone & Telegraph Co for low-frequency 
operation. 


Excessive instantaneous increase of load presents a real hazard to turbines 
because of the possibility of water carryover. To prevent this by 
limiting any sudden pickup to a safe value, the turbine mechanical 
load limit devices should be set above the normal maneuvering 
range of the unit. 


Arcing ground fault currents of 5 amp cause some welding of generator 
laminations. But the damage is not regarded as serious enough to re- 
quire major repair. 


Coating or other treatment of graphite may make carbon dioxide suit- 


able for high temperature operation in gas-cooled, enriched uranium 
reactors. 


FROM EDITORS IN THE FIELD 


A 38-mile coal pipeline is under construction in Russia. Cost of pump- 
ing coal to a power plant, the Russians say, will be three times 
cheaper than shipping by rail. 


Construction of a 3.5 Mw geothermal power plant powered by natural 
steam is underway in Mexico. Government engineers indicate that there 
are 100 hydro thermal zones where such plants are possible in Mexico. 
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TOP VIEW of an L-M HDO cutout, show- 
ing operation of the L-M-developed ex- 
pendable cap on a high amperage fault. 
The high pressure lifts the lid of the ex- 
pendable cap, rather than bursting the fuse 


tube. Actually the cap very rarely blows— 
one utility says in 2% of the cases at most; 
another has never had it happen. In any 
case, most utilities agree that the expend- 
able cap provides good, low-cost insurance. 


L-M Cap Secret Of Economical 
Extra-Duty Open-Type Cutouts 


L-M’s development of the expendable cap 
principle in 1950 solved the problem of 
handling both high and low amperage faults 
in open-type cutouts. Thus it is possible to 
produce a cutout that performs well at all 
values of current up to the “‘extra-heavy- 
duty” ratings. On low amperage faults, the 
small-bore tube develops ample pressure to 
expel the arc. On high amperage faults, 
the pressure opens the lid of thecap, releasing 
the pressure instantly without danger of tube 
rupture. While this seldom happens, in per- 
haps one to two percent of the operations— 
the cap is there, and performs when needed. 
Thus the L-M cap provides low-cost in- 
surance, 


L-M Now Licensing 

Other Manufacturers 

Since this L-M invention is the only prac- 
tical solution to the problem that has been 
found, L-M is now licensing other manu- 


facturers to use the L-M expendable cap. 
So when you buy open-type cutouts—of any 
make—look for the expendable cap that 
economically provides for successful inter- 
ruption of all current values. These caps are 
standard on L-M HDO open-type cutouts 
—the outstanding and original controlled, 
double-vented cutout. 


Don’t Flip Your Lid— 
Let the Cutout Do It 


True—it’s rare that you need the extremely 
high interrupting capacity the expendable 
cap provides. But it’s there when you need 
it—and the cap eliminates the danger of 
bursting fuse tubes. Get complete informa- 
tion on L-M Type HDO open cutouts from 
your L-M Field Engineer; or write for 
HDO Bulletin to Line Material Industries, 
Milwaukee 1, Wisconsin. In Canada: 
Canadian Line Materials, Ltd., Toronto 
13, Ontario. 


LINE MATERIAL Industries 


McGRAW-EDISON COMPANY 


fuse cutouts and fuse links 


DISTRIBUTION TRANSFORMERS * KYLE RECLOSERS AND OIL SWITCHES + FUSE CUTOUTS AND FUSE LINKS + 


POWER SWITCHING EQUIPMENT + PACKAGED SUBSTATIONS + CAPACITORS + REGULATORS + OUTDOOR LIGHTING 
LINE CONSTRUCTION MATERIALS + PORCELAIN INSULATORS + FIBRE PIPE AND CONDUIT 


WERAIE 
USL 


LIGHTNING ARRESTERS 


How it Works 


“Uf} 
On low amperage faults, 
the tube provides ample 
pressure for fast arc ex- 
pulsion by single-vent- 
ing at the bottom of the 
cutout. 
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On high amperage faults, 
the cap at the top opens 
instantly, releasing the 
pressure by venting at 
both ends of tube. 


Some L-M Cutout “Firsts” 


L-M has been the outstanding 
leader in the development of fuse 
cutouts. Here are some well- 
known L-M “Firsts.” 

1. First wet-process porcelain 
box, replacing wood boxes. 

2. First formed-section fuse links, 
giving better accuracy—now used 
by most link manufacturers. 

3. First dropout cutouts—with 
tube dropping to indicate a blown 
fuse. 

4. First phenolic-covered fibre 
tubes. Covering prevents warping. 
5. First open-type fuse cutout. 
6. First repeater cutouts (open 
and enclosed) to help maintain 
service continuity. 

7. First bi-metal fuse links, pro- 
viding better fusing (high surge) 
characteristics than the single 
metal links previously used. 

8. First “heavy-duty” porcelain- 
housed cutouts. 

9. First “extra-heavy-duty” por- 
celain-housed cutouts. 

10. First complete porcelain- 
housed cutout family with inter- 
changeable doors to meet changes 
in system requirements. 

11. First link-break type, load- 
current-interrupting cutout. 

12. First controlled double- 
vented open-type cutouts, made 
possible by the L-M development 
of the expendable cap—now avail- 
able by license agreement to other 
companies, as are many other of 
these L-M “Firsts.” 
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L-M's “HDO" open-type 
cutouts provide greater sys- 
tem reliability. The bird- 
proof design, rugged con- 
struction, and high inter- 
rupting capacity built into 
_the cutout assure long, 
trouble-free service. 


How L-M “HDO” Open-Type Cutouts 


Handle Both High and Low Faults 


L-M's controlled double-venting principle provides positive pressure 
control—an outstanding advance in fuse cutout design. 


by M. L. FENNIG 
Sales Application Engineer, 
Protective Equipment. 
Line Material Industries 


Fuse cutout design has always been some- 
thing of a compromise. To assure expul- 
sion of arcs from low-amperage faults, 
the tube must provide small volume to 
build ample pressure. Yet this same tube 
is subject to sudden rupture from the 
rapid development of large gas volumes 
from high-amperage arcs. L-M’s con- 
trolled double-venting principle provides 
the best solution to this problem known 
at the present time. 


Positive Pressure Control 


A unique feature of L-M’s “HDO” 
cutout is the pressure-controlled double- 
venting cap. On low-amperage faults, 
gases are vented from the bottom of the 
tube only. This allows sufficient pressure 
to build up in the tube to assure con- 
sistent, reliable arc interruption of faults 
of the smallest magnitude. 


On high-amperage faults, where pres- 
sure relief is needed, the diaphragm in the 
heavy-duty cap opens at the top to allow 
double venting. The double venting re- 
duces the stress on the cutout, eliminat- 
ing the possibility of bursting the tube 
on high-amperage faults. This assures 
dependable operation, and greater safety 
for the lineman. Gases from the top are 
vented vertically to avoid gases from the 
bottom. This minimizes possibility of 
contact flashover. 

L-M’s ““HDO” cutouts are strong, 
durable and easy to operate. They pro- 
vide the greatest system reliability and 
lowest operating and maintenance cost 
of any cutout on the market today. 
Here’s why. 


Lower Resistance Path 


All current-carrying parts are made of 
heavy-duty solid copper or copper alloy 
and are silver-plated to assure cool oper- 
ation even after many years of service. 
In addition, the “*HDO” has a minimum 
number of current-interchange points in 
the circuit, from line lead to the load 


lead. This provides ample capacity with- 
out overheating for years to come. 


Greater Resistance to Corrosion 


L-M uses high-strength, low-alloy cor- 
rosion-resistant steel, such as Cor-Ten, 
for all non-current-carrying parts, except 
the hanger. Cor-Ten steel has a yield 
point at least 114 times that of structural 
steel and about twice that of mild carbon 
steel. Its ability to withstand atmospheric 
corrosion is 4 to 6 times greater than 
mild steel. 

The results of a 16-year test, shown in 
the curves, prove the superior corrosion 
resistance of the low-alloy corrosion- 
resistant steel hardware furnished with 
L-M’s “HDO” cutout. 


Other Outstanding Features 


e The “HDO” offers many other desir. 
able features: 


e Top contacts and center hanger 
mounting have through-bolts with in- 
sulated heads to provide complete bird- 
proof protection. 


LINE MATERIAL Industries 


McGRAW-EDISON COMPANY 





Distribution Class 
Single Insulator Type 


L-M’s standard mounting “HDO” 
cutouts are rugged, easy to operate 
with hook-stick. All current-carry- 
ing parts are silver-plated to assure 
cool operation. 


Two Insulator Type 
Distribution post insulator mount- 
ing of L-M’s “HDO” cutouts pro- 
vides additional creepage distance 
for applications in industrial and 
coastal areas. 


Complete Line of Open-Type Cutouts from 5.2 kv to 27 kv 


Power Class 


Substation mounting is also avail- 
able. L-M’s “HDO” cutouts pro- 
vide high interrupting capacity, 
economical fuse replacement, easy 
operation with a hook-stick and 


long life. 





Cartridges 


Load Break 


Easy pulling action of interchange- 
able load-break cartridge will 
break the link. Arc interruption 
is completed inside the tube, as- 
suring fast, safe switching of either 
inductive or capacitive load cur- 
rents. Available in 5.2, 7.8, 15 and 
27 kv ratings. 


SIZES AND RATINGS 


Interrupting Capacities, Amperes 
52KV 78KV I5KV 27 KV 


Normai-Duty Single 
Venting (Solid Cap) 1200 A. 
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Curves show that the loss of weight (rust penetration) of Cor-Ten 
high strength steel is one-fourth that of carbon steel and about 
one-third that of copper steel after 16 years exposure to severe 
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industrial atmospheric conditions. Steel of this type is used for 
all non-current-carrying parts of the ““HDO” except the hanger. 
COR-TEN is a registered trademark of U. S. Stee! Co. 


e All cartridges are designed for easy 
hook-stick removal and replacement. 


e@ Top contacts are husky, hard-drawn 
copper, silver-plated. They serve as 
guides so the tube cannot miss top 
contacts. 


@ Cartridge is firmly anchored; the 
tube cannot move upward, even when 
it is accidentally closed in on a fault, 
within its rating. 


e@ Cutout interrupts any fault current, 
from minimum melting of link to maxi- 
mum interrupting capacity of cutout, 
with any size link. 


Complete Line of Cutouts 


L-M offers a complete line of cutouts 
in 5.2, 7.8, 15 and 27 kv classes, with a full 
line of fuse cartridges in normal, heavy, 
and extra heavy-duty interrupting rat- 
ing, switch blade, and interchangeable 
load-break cartridges. All cartridges (ex- 
cept the 27 kv) use standard 20-inch 
distribution fuse links. 


fuse cutouts and fuse links 


Interchangeable 
Load-Break Cartridge 


Line Material’s *“‘HDO” open-type 
cutout has optional interchangeable 
load-break cartridges available in each 
voltage class and interrupting rating. 

A pulling force of less than 30 pounds 
is required to break the largest size link. 
The cartridge is designed to interrupt all 
capacitive and inductive loads up through 
100 amperes and to completely extin- 
guish the load current in the tube. With 
L-M’s simple load-break device you can 
switch loads or sectionalize distribution 
circuits quickly and easily with very little 
increase in your cutout investment. 


Get Complete Information 


Ask the L-M Field Engineer for bulle- 
tins and complete information about 
L-M’s full line of open and enclosed 
fuse cutouts and other protective equip- 
ment. Or write Line Material Industries, 
Milwaukee 1, Wisconsin. In Canada: 
Canadian Line Materials, Ltd., Toronto 
13, Ontario. 


Heavy-Duty Double 
Venting (Heavy-Duty Cap) 4000 
Heavy-Duty Single Venting 

(Solid Cap) 

Extra-Heavy-Duty Double 

Venting (Heavy-Duty Cap) 10000 


5000 4000 


10000 46 8000 


How Double Venting 
Controls Pressure 


On low-amperage faults, ample pressure 
is provided to insure fast arc extinction, by 
single venting at the bottom of tube, A. 


On high-amperage faults, heavy-duty cap 
at top (B) opens so that pressure is vented 
at both top and bottom of tube, providing 
greater safety by eliminating tube rupture. 
Note that the gases from the top are vented 
vertically—not horizontally. This eliminates 
danger of contact flashover. 
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Porcelain bushings—which, with air insulation, give One of a number of troughs provided for low-voltage 
high impulse and corona levels, and greater perma- wiring. 

nent creepage strength than phenolic insulation. 

Type W Recloser. Type R may also be used where 
loads are smaller, and changed to Type W when situ- 
ation necessitates, 


High location of main bus permits normal operation 
in flood areas. Units can operate in over 2 feet of 
water without damage or service interruption. 


Compact—takes from 10 to 25% less ground area 


(and a smaller pad), and 25 to 35% less volume than 
comparable metal-clad equipment. 


Recloser primary and secondary connections are 
automatically made as recloser is raised into operat- 
ing position. Bushings on recloser have special flexi- 
ble self-aligning disconnects. 


HYDRAULIC LIFT TRUCK. Recloser 
is easily removed, or inserted and 
locked into operating position. Me- 
chanical interlocks make it impossi- 
ble to insert recloser into primary 
contacts unless recloser is in OPEN 
position. 


Let’s Clear Up “Clearing Time” 


The published time-current charac- 
teristics for Kyle oil circuit reclosers 
include the total time, from instant 
of fault initiation to the completion 
of arc extinction, This includes the 
complete fault sensing period, trip- 
ping time, and sufficient contact travel 
time for complete interruption. 

Since the fault sensing and timing 
means is incorporated within the Kyle 
recloser, this recloser is independent 
of external devices, which themselves 
may add appreciable time to the op- 
erating time claimed for other devices, 

Thus the 2 or 24 cycles in which 
Kyle reclosers clear faults is appre- 
ciably less time than that required by 
devices usually incorporated in metal- 
clad equipment. Therefore, Kyle 
switchgear gives much better protec- 
tion to conductors, and much better 
insurance of service continuity. 


REAR VIEW of feeder unit with all panels removed. 
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THE NEW KYLE-KLAD SWITCHGEAR is designed so that the basic unit 
is simple, functional, and extremely economical, offering substantial 
savings over traditional metal-clad. But the design also makes possible 
a wide choice of variations, optional arrangements, and accessories to 
suit almost any requirements. 


Kyle-Klad Metal-Enclosed Reclosers 
Offer Many Outstanding Features 


Faster Clearing... Better Coordination...Lower Cost 
...Porcelain-and-Air Major Insulation...Space Savings 
...Provision for Future System Planning 


FRANK McSTAY 

demonstrates accessibility of the 
meter compartment. The attrac- 
tive low-line appearance of the 
Kyle enclosure makes it very de- 
sirable for urban areas. The unit 
is completely weatherized with 
phosphatized treatment, primer, 
and two coats of alkyd resin 
paint. Ventilators allow circula- 
tion of filtered air. Heaters pre- 
vent condensation of moisture. 


by FRANK W. McSTAY, Product Manager 
Kyle Switchgear, Line Material Industries 


All of the well-known advantages of the 
Kyle Type W or Type R reclosers, plus 
simple, functional design, are now avail- 
able in the new L-M Kyle-Klad metal- 
enclosed switchgear. 


Cost As Low As $4,540 

The units are simple and compact. They 
are highly efficient, and provide many ad- 
vantages, at a substantially lower cost than 
that of the traditional metal-clad units. 
For example, the basic 15 kv 110 BIL 
feeder unit costs only $4,540. 


Fastest Clearing Time 

The reclosers themselves provide the fast- 
est clearing, from fault initiation to arc 
extinction, of any device on the market. 
This high-speed clearing gives better pro- 
tection to conductors against burndown 
and annealing, and thus assures better 
service continuity. Timing of the recloser 


is accomplished by self-contained time 
delay mechanisms which have indexed set- 
tings for specific time current character- 
istics. Kyle’s usual wide choice of time 
current characteristics is available. 

The units are quite flexible in many re- 
spects. There is a wide choice of optional 
equipment. Future expansion is easily 
handled, by either changing reclosers or 
adding additional feeder units. Space is 
provided in the auxiliary compartment for 
lightning protection. Many other features 
and options are available. 

The units are compact, and installation 
is simple. They require less pad area, 
and therefore, less concrete. Fewer man- 
hours are required for installation, offer- 
ing additional savings. Thus Kyle-Klad 
equipment offers savings you cannot af- 
ford to ignore. 


Get This Bulletin and Details 
From The L-M Field Engineer 
Or write Mr. McStay at Kyle Products 
Division, Line Material Industries, 
Milwaukee 1, Wisconsin. 
In Canada: Canadian Line 
Materials, Ltd., Toronto 
13, Ontario. 
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Both initial and periodic tree trimming are cut to an 
absolute minimum with Rome’s preassembled aerial cable. 


Fast, efficient installations, even in densely wooded areas, 
are possible with Rome’s preassembled aerial cable. 


Trim your tree-trimming costs 
with Rome’s preassembled aerial cable 


Stringing power lines, especially 
through wooded areas, need not be a 
time-consuming, expensive installation. 
Not if you use Rome’s preassembled 
aerial cable. 

Because of the staunch characteris- 
tics of preassembled aerial cable, both 
initial and periodical tree-trimming 
time is cut way down. Initially, you 
need not clear as much of a right of way 
for preassembled aerial cable as is 
necessary in the case of open-wire con- 
struction. Periodic tree trimming can 
be put off for as long as five years, in 
some cases. This is compared to a 
normal two-year requirement for open- 
wire construction. 

In residential areas, tree trimming 
can be a problem. Home owners, who 
have an inherent interest in the trim- 
ming of trees which grace their prop- 
erty, are very interested in the amount 
of trimming that is necessary. When 
using Rome’s preassembled aerial 
cable, it is not necessary to disturb the 
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trees as much as in the case of open- 
wire installations. 

In addition to the tree-trimming ad- 
vantages of Rome’s preassembled aerial 
cable, there are many other “reliability” 
factors which you get by specifying this 
particular type of cable installation. 


improved Voltage Regulation 
Aerial cable, because of its close geo- 
metric spacing as compared with open- 
wire circuits, has a lower reactance. 
Voltage drop is about half as great as 
typical crossarm construction. Similar- 
ly, for a given allowable voltage drop, 
power can be transmitted twice as far. 


Storm Protection 


You can reduce your storm mainte- 
nance costs due to the strength of pre- 


assembled aerial cable. Falling 
branches, or even trees, can be sup- 
ported by the cable itself. 

Other features of Rome’s preassem- 
bled aerial cable include (a) practical- 
ity of mid-span tapping (because of 
reverse-lay construction); (b) im- 
proved appearance (elimination of pole 
crossarm hardware, in many cases); 
and (c) simplicity of installation. 

Use Rome’s preassembled aerial 
cable the next time you have to extend 
your power distribution lines. Your job 
will be easier and you'll save labor and 
maintenance expense. For more infor- 
mation on this product, call your near- 
est Rome Cable representative—or 
write to Department 770-B, Rome 
Cable Corporation, Rome, New York. 


ROME CABLE 
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LOOK AT ALL THREE 
FOR POWER 


Power plant reliability often depends on the effect of one component of the Fluid 
Handling Group on another. As the manufacturer of all major components of 
this group, Worthington has a reservoir of experience and knowledge that can 
benefit you. This “system-wise experience” with modern complex plant equipment 
ean help solve your fluid handling problems. To put “system-wise experience” 
to work get in touch with your nearest 

district office. Worthington Corporation, wo RTE " : N NG TO N 
Harrison, New Jersey. 





THIS MAN CAN ADD TO YOUR PROFIT PICTURE. This 
is a Dowell service engineer—on the job. His knowledge 
and abilities in chemical cleaning can help you to greater 
profits. Recently, an eastern corporation used Dowell Service 
for its boiler cleaning maintenance. Dowell’s service engineer 
studied the problem, did the job. His use of chemical solvents 
in cleaning tubes and other metal surfaces was effective. 
On the basis of Dowell Service, this company will realize 
improved profits of $440,000. 


There are three ways you can clean your plant equipment: 
Mechanically with your own crews—inefficient, time consum- 
ing and expensive in today's industrial pace. Chemically with 
your own crews—again inefficient and unprofitable because 


of heavy payroll and the personnel’s lack of qualification. Or 
with Dowell Service, the modern chemical cleaning method. 


With Dowell Service you receive the benefits of more 
than fifteen years experience in chemical cleaning—plus 
special equipment, chemicals, research and trained per- 
sonnel. You pay one charge, get an efficient job, handled 
by knowledgeable people. 


Every industry can profit from Dowell Service. Ask your 
maintenance and operating engineers if they have thoroughly 
investigated the profit possibilities of using Dowell Service. 
DOWELL—A SERVICE DIVISION OF THE DOW CHEMICAL 
COMPANY. Headquarters and research center, Tulsa, Okla- 
homa; 165 offices and stations to serve you. 


Chemical cleaning service for industry <> 
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new COLOR CODING takes the 


guesswork out of insulator identification! 


BROWN GRAY AVOID 
15,000 LB. 25,000 LB. THIS 


Simplifies Line Patrol 


Color coding offers a positive, at a glance 
solution to the presently existing industry 
wide intercoupling problem for 15,000 lb. 
and 25,000 lb. suspension insulators. Con- 
tinuous ceramic research has produced a new 
gray glaze. This insures equally high impact 
and mechanical strength to our time proven 
mahogany high compression glaze. 


This General Electric progress simplifies in- 
sulator identification in the crate, at the 
warehouse, on the line trucks, during field 
assembly, and on the line in service. Color 
coding makes insulator identification im- 
mediate and foolproof for the stock clerk, 
the inspector, and the lineman. It can mean 
time saving and peace of mind in your 
operations. Thousands are already in use. 


The neutral gray appearance provides a natural protection against promiscuous 
“target hunters.”’ In addition, laboratory tests show that flashover burns are readily 
detectable from ground or air. The gray compression glaze affords a distinctive 


contrast with the white underporcelain for breaks or burns. 


COLOR CODING denotes High Strength-High Quality 


New color coding on our high strength 25,000 lb. units changes the insulator in 
appearance only. The same high quality mechanical and electrical characteristics of our 
high strength porcelain are retained with the new gray color. Yes, the price is the 


same, too. 


Color coded gray insulators are available in all three spacings (4%, 5”, and 5% ") 
of our new XHS 25,000 lb. suspension insulators (*Locke Cat Nos. 18253, -4, and 
-5). For additional information about the ‘“‘New Look’’ in insulators, contact your 
Insulator Department representative, or write directly to Insulator Department, 
General Electric Company, P. O. Box 57, Baltimore 3, Maryland. 


*Trademark General Electric Company 


BUY NOW FOR EXTRA VALUES 
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control systems boost power plant efficiency 


38-foot travel with this Vulcan T-30 on a 1400-psig utility boiler. 
Write for Reprint 1040, the story of this interesting installation. 


Vulcan soot blowers clean widest furnaces 
...simplify maintenance 


Vulcan long retractable soot blowers are products of 
years of experience in the utility field. A dual-motor 
drive permits one motor to extend and retract the 
lance, another to rotate it. This provides an infinite 
number of multi-helix jet patterns for complete cover- 
age, uniform cleaning. 

Built to withstand outdoor installations in all cli- 
mates, these soot blowers feature simplicity of working 
parts to assure dependable operation with a minimum 
of outages for servicing. 


One source... one responsibility . ..a complete 
service. Besides boiler cleaning equipment, Copes- 
Vulcan builds complete control systems for combus- 
tion, feed water, superheat and reheat temperatures, 
feed water bypass, pressure reducing and desuper- 
heating. Whether furnished separately or integrated 
into a single package, each installation is custom- 
designed for the specified conditions. Write for 
Bulletin 1022-B. 


Copes-Vulcan Division 
BLAW-KNOX COMPANY 


Erie 4, Pennsylvania 
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Combustion control for 
every need. Copes-Vulcan 
combustion control adapts to 
all generating capacities, 
load ranges, pressures and 
fuels. Write for Bulletin 1032, 
the story of a utility installa- 
tion featuring compact panel 
with miniature instruments. 


Desuperheater improves 
temperature control. New 
Copes-Vulcan Variable-Orifice 
Desuperheater holds reduced 
steam temperature constant 
only twenty feet downstream 
from desuperheater outlet, 
even over a 50-to-1 load 
range. Write for Bulletin 1037. 





When the heat’s on... 


Wiping operations raise sheath temperatures up to 400° F. 
Stable sheath is what you need when the heat’s on! And 
LEAD ALLOY SHE ATH Roebling’s Tellurium Lead Alloy Sheath retains its remark- 


able creep resistance and bending fatigue resistance under 
intense heat, and after it. 
iS STEADY What’s more, there’s extra life built into the carefully 
made paper power cable inside. That’s why there’s simply 
no better cable buy when it comes to long life, dependable 
AN D STABLE! service, minimum maintenance. 
a 
Interesting test and other data are now available. Write today 
for your free copy of the booklet that shows the way to 


reduced cable and maintenance costs. Electrical Wire Division, 
John A. Roebling’s Sons Corporation, Trenton 2, New Jersey. 


ROE BILINIG é) 


Branch Offices in Principal Cities 8 
Subsidiary of The Colorado Fuel and Iron Corporation 


Roebling electrical wires and cables are available 
with either copper or aluminum conductors. 
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FEWER REVOLUTIONS THAN 


ANY OTHER SINGLEPHASE METER! 


The J2 Watthour Meter is 





Figure it out for yourself: If a class 100 
meter carried a 100 amp. load day and 
night, it would measure 210,240 kilowatt- 
hours in one year’s time. The Sangamo 
Class 100 J2 Meter, with its 6.0 constant, 
makes only 16634 revolutions to measure 
one kilowatthour. It would take 35,040,000 
revolutions to measure 210,240 kwh. 


Meters with a 3.6 constant require 277.7 
revolutions per kilowatthour and would 


have to make 58,383,648 revolutions to 
measure the same 210,240 kwh. That’s a 
difference of 23,343,648 revolutions. 
Whether Class 100 or Class 200, Sangamo 
J Meters measure full capacity loads with 
40% fewer revolutions. 

Fewer revolutions mean less wear on all 


moving parts ... and less wear means longer 
service life. 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 





SHOWS OPERATING 
CHARACTERISTICS OF 
RELIEF DEVICE 


Teese’ ‘ajionspa Diesel. Sabiondbel” 


camera film illustrate both the 
speed and accuracy with which 
Pennsylvanio’s new pressure-relief 
device operates. In the top frame, 


1, the pressure is approaching the. 


predetermined setting (in this case, 


eleven pounds). In’ the second — 


fronph,. ts pretense Sonit ip ae 
Apia diate Aelinate'S etd 4d 
the bottom frame, 5, the cover is 
starting to return to the closed posi- 
tion. The total elapsed time for this 
sequence wos 0.68 seconds. 


—— 


=. NOW Standard 


E W Positive-acting 
RESSURE- 
ELIEF 
EVICE 


®FULLY AUTOMATIC 
®SELF-RECLOSING 
@®SELF-RESETTING 


The new mechanical pressure-relief de- 


vice developed by Pennsylvania Trans- 
former engineers is completely auto- 
matic. It relieves internal pressure at a 
predetermined setting by temporarily 
breaking a gasket seal to permit gas or 
oil to escape around the cover . . . then 
automatically reseals itself so that the 


device is again fully effective. 


NO PARTS TO REPLACE.. 
NO RESETTING NEEDED 


By eliminating the glass disc or dia- 
phragm used on ordinary pressure-relief 
devices, this new Pennsylvania develop- 
ment does away with the time-consum- 
ing task of replacing parts. In addition, 
the need for periodic inspection has 
been eliminated. There is nothing to 
break . . . nothing to fall into the trans- 
former .. . nothing to get out of align- 
ment. Highly corrosion-resistant mate- 
rials are used throughout: anodized 
aluminum for the cover and flange, and 


stainless steel for the shaft. 
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NO BREATHING TAKES PLACE 
AFTER RELEASE OF PRESSURE 


An additional advantage over ordi- 
nary pressure-relief mechanisms is that 
the cover reseals itself while a low posi- 
tive pressure still exists within the trans- 
former. This definitely prevents breath- 
ing. Moisture cannot enter the trans- 
former before, during or after the valve 
has functioned. 

Dramatic proof of resealing effective- 
ness has been obtained from operating 
tests conducted with the relief device 
fully submerged in liquid. The inside of 


the valve remained free of moisture. 


FULLY TESTED FOR DURABILITY, 
EFFECTS OF HEAT AND COLD 


In addition to immersion tests, Penn- 
sylvania’s new pressure-relief device has 
undergone tests for conditions that far 
exceed any that are likely to be en- 
countered in actual service. These in- 
clude life tests of as many as 12,000 
operations with standard production 





on all Pennsylvania Power 


models of the valve. 

During life tests, the pressure-relief 
devices were intermittently operated at 
temperatures as high as 100°C., and 
also at —15°C. with a heavy formation 
of ice on the cover. To test the effect of 
hot oil, valves were immersed in 100°C. 
oil, with gaskets fully exposed, for as 
long as 96 hours. 


VALVE OPERATES WITHIN 
+% POUND OF 
PREDETERMINED SETTING 


At no time during the foregoing tests 
did the valves fail to operate within 
+10% of the original setting. Following 
the tests, all relief devices were found to 
be pressure tight. 

Pressure-relief devices supplied on 
Pennsylvania Power Transformers oper- 
ate within the even closer tolerance of 
+'% pound of the predetermined setting. 
This is assured by standard pretesting 
of production models. To further safe- 
guard the transformer, the device re- 


lieves internal pressure within a split 
second after the predetermined setting 
is reached—as shown in the accompany- 
ing high-speed camera shots. 
OPTIONAL ALARM AND 

SIGNAL ARM CAN BE RESET 
FROM GROUND LEVEL 


Pennsylvania Transformer’s new pres- 
sure-relief device is supplied with a 
combination alarm and signal arm, if 
requested. The signal arm, which is 
painted red, is easily seen from ground 
level when in an upright position. Re- 
setting the signal arm—which can be 
done from ground level with a hot stick 
—also resets the alarm. 

The new maintenance-free pretested 
pressure-relief device is available on all 
Pennsylvania Power Transformers with 
or without the combination alarm and 
signal arm. Contact Power Sales De- 
partment, Pennsylvania Transformer 
aT Division, McGraw-Edisou 

y Company, Canonsburg, 
NY 


Pennsylvania. 


Transformers 


HOW THE PRESSURE- 
RELIEF DEVICE OPERATES 


When the predetermined pressure at 
which the device is set to operate is 
exceeded, the spring force acting on the 
cover is overcome and the pressure, 
initially confined to the small “primary” 
area of the relief cover, escapes to the 
larger “secondary” area. This immedi- 
ately multiplies the force acting on the 
cover and lifts it to its full open position, 
thus allowing the pressure to escape to 
the atmosphere. The spring force then 
resets and reseals the device while an 
internal pressure of approximately five 
pounds still exists within the transformer. 


PO wWER PRANSGSFORNM ERS 





LAYER-AFTER-LAYER 
OF RELIABILITY GOES INTO 
LAPP POC* BUSHINGS 


FOR YOUR SYSTEM 


Lapp POC* Bushings conform to ASA Standards. The small diameters specified by 
these standards permit design of new transformers and circuit-breakers of lighter 
weight, smaller size . . . and by use of inexpensive adapters, provide broad interchange- 
ability for replacement in old equipment. 

Lapp’s solution to this reduced-diameter requirement is the POC* Bushing. In this 
design, a condenser series distributes voltage stress evenly and safely throughout the 
insulation. The condenser core is wound, as shown below, of multiple concentric layers 
of high-dielectric paper, interleafed with spaced aluminum foil layers. Paper is high- 
vacuum-impregnated and surrounded with oil, and the entire paper-oil core totally 
enclosed; the porcelain shank will not track or deteriorate under leakage current caused 
by contamination of equipment tank oil. 


Paper-oil insulation ranks first in reliability as insu- 


lation for highest voltage cables, potheads and bush- 
ings. Lapp uses it in POC* Bushings at all voltages é 0) “| 
from 15kv up. Won’t you sleep better with their extra a 


safety margin protecting your system? 


Lapp Insulator Co., Inc., LeRoy, N. Y. Pp o Cc * 4 


*PAPER-OIL CONDENSER TYPE 
TOTALLY-ENCLOSED CORE 
ASA STANDARD 
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build-in greater load-building capacity 


specify Republic ELECTRUNITE “*=3::: 


Push a button—flip a switch! Satisfied customers with 
ample-sized electrical conduits command all the conven- 
iences, comforts, and services, power producing utilities 
can deliver—today and tomorrow. 

In offices, factories, commercial buildings, institutions, 
Republic’s ELECTRUNITE® E.M.T. provides economies 
that allow adequate size raceways to be installed mow... 
plus economies that make it possible to include additional 
electrical conveniences in the future. These economies 
may be applied to the purchase of additional load-build- 
ing equipment at no extra cost. Further proof that... 
the dest costs /ess installed. 

Republic’s ELECTRUNITE E.M.T. original installation 
features offer many economies, too. “INCH-MARKED’’® 
in feet and inches for easy, accurate measuring. Full length 
““GUIDE-LINE” helps keep bends in the correct plane, 
avoids costly ‘““wows’’, wasted time and material. 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 


Cleveland 8, Ohio 
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Exclusive ““INSIDE-KNURLING” provides a ball-bearing 
like surface that reduces wire-pulling as much as 30%. 
Greater load-building capacity can be added quickly 
and easily. 

And Republic ELECTRUNITE E.M.T. is produced to 
A.S.A. Specification C80.3 and Federal Specification 
WW-T-806, latest revisions and carries the Underwriters’ 
Laboratories Seal of Inspection. ELECTRUNITE E.M.T. 
also offers complete wire protection in accordance with 
the National Electrical Code. 

Investigate the economies of ELECTRUNITE E.M.T. 
See why more and more utilities are using it and suggest- 
ing to their customers that it is the practical way to elimi- 
nate difficult, costly electrical conduit installations and 
to “provide for the future”. Call your Republic repre- 
sentative, or write direct today! 


REPUBLIC STEEL CORPORATION 

STEEL AND TUBES DIVISION 

DEPT. C-5670 

213 EAST 13 1st STREET + CLEVELAND 8, OHIO 


I am interested in learning more about Republic 
ELECTRUNITE E.M.T. 


RRO ca astennientntinsieccensenninlacitetasacamivesiinapiachis OD 

Firm 
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Editorial Comment 


AUGUST 11, 1958 


Innovation is a Confounded Nuisance 


We were very much impressed with an editorial that appeared in the July 19 
General Electric Review entitled “Innovations: Nuisance and Necessity.” 
In this editorial C. Guy Suits made the apt statement that innovation may be a 
confounded nuisance but that business obsolescence may be a disease. 

We hear quite regularly that a large percentage of the electric system has 
been installed in the past ten years and that, therefore, there can be no real 
obsolescence here. Undoubtedly this is substantially true, at least with regard 
to the generating system. But obsolescence does exist and to a sufficient extent 
to deserve careful consideration. Obsolescence need not be related to age 
of equipment. It can also be in the areas of design and operation. 

We believe that more attention should be given to seeking out the areas of 
obsolescence and less said about that part of the system which can well be termed 
as modern. 


The Source of Capital Funds 


Utility presidents have for some time been pointing out that the raising of 
capital was their number one problem. Fortunately the basic economic health 
of the industry has permitted utilities to compile a fine record in the area 
of raising capital funds. Why, then, do the presidents continue to rate this as 
their number one problem and why do many say that it will continue to be in 
this category in the years ahead? 

We have recently been attempting to make an investigation of the market 
for utility securities over the past few years in order to identify the sources of 
capital and the changes that are taking place. So far we have not found a 
satisfactory statistical record which could be used as a basis for analyzing 
future financing problems. 

We are quite optimistic regarding the continued ability of electric utilities 
to raise funds for the tremendous expansion which is ahead. We do not believe, 
however, that anyone can conclude that the buyers of utility securities will 
necessarily be available in the future to the extent they have in the past. At 
least it would seem foolish for an industry which depends upon external financial 
sources to the extent that this one does to go forward without a better under- 
standing of the problems which may arise. 

We believe that it is highly important for some industry committee to make 
a thorough study of the problems which may arise in the future. This study 
should include the potential sources of funds, the potential competitors for 
these funds, the relative availability of funds, and the steps that should be 
taken to assure the industry of its requirements. The internal generation of funds 
from the treatment of accelerated depreciation has had a great impact on this 
whole area. This device itself may have its limitations and of course, there are 
many companies that have not taken advantage of this device. We would, 
therefore, like to see a penetrating study of this whole problem as a basis for 
industry planning for the future. 


ELECTRICAL WORLD e@ August 11, 1958 





TVA Financing Bill Pigeonholed 
in Last Lap of House Action 


Last-minute efforts of Tennessee 
Valley Authority backers to push 
a bond financing program (the Kerr 
bill) through the House were virtu- 
ally squelched last week. The bond 
measure, already approved by the 
Senate and the House Public Works 
Committee, was shunted aside in a 
close vote by the powerful House 
Rules Committee. 

The Rules Committee has the 
say on what legislation gets prefer- 
ential clearance for House consider- 
ation. Sometimes legislation is taken 
up without the committee’s ap- 
proval, but not often. That slim 
chance may be seized by TVA 
supporters in the session’s closing 
days to get the plan its day in court, 
but prospects of success are small. 

Until last Wednesday, Capitol 
observers felt that, after years of 
controversy, some kind of bond 
program would be voted. Now, that 
is changed, although the outcome 
will not be final until the last days 
of the session. Whatever happens, 
the issue is certain to be revived 
next January. 

By a nearly party-line vote, 19- 
14, the Kerr bill was approved by 
the House Public Works Committee, 
after lengthy debate and after some 
30 witnesses testified against it. 

Even if Democrats put the bill 
across, there is doubt whether Presi- 
dent Eisenhower would sign the bill 
as it now is written. The White 
House has been on record for four 
years in favor of TVA bond financ- 
ing but with tight congressional and 
budgetary controls. Administration 
officials feel the President may not 
take the Kerr bill’s mild limitations. 

As a matter of fact, some officials 
take a dim if not flatly opposition 
view toward any kind of bond fi- 
nancing legislation. 

A spokesman for the General 
Accounting Office told the commit- 
tee: “It is basically undesirable . . . 
to authorize the TVA to issue its 
own bond obligations to the public.” 
He added that even if bonds were 
sold to finance TVA construction, 
the Treasury Department should sell 
them. Also the Budget Bureau and 
Treasury witnesses all testified that 
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provisions of the Kerr bill fall short 
of limitations requested by the Presi- 
dent. 

Critics of the bill claim that the 
measure, if enacted, would signal 
the “beginning of the end” for 
private electric utilities all over the 
country. Their fear: The TVA 
measure would improve chances of 
passage of similar measures to ex- 
pand other regional federal power 
authorities. One plan is to set up a 
Columbia River development cor- 
poration. Sen Richard Neuberger 
(D-Ore.) hopes to get such legisla- 
tion next year to replace the Bon- 
neville Power Administration, now 
under the Secretary of Interior. 


SPORN: “More than 30% .. .” 


In his testimony Philip Sporn, 
president, American Electric Power 
Co, warned, “S. 1869 would greatly 
extend the already autonomous 
character of TVA.” He called for 
a specific definition of the area which 
TVA may serve, if a bond plan is 
adopted. Without it, the way could 
be open for a “more than 30% 
expansion of TVA’s existing service 
area.” 

The Kerr bill falls considerably 
short of the restrictions called for 
by the Comptroller General, the 
Budget Bureau and the U. S. Treas- 
ury, but it does have a number of 
controls not included in the Jones- 
Davis bill, which was approved by 
the House Public Works Committee 
in 1957. That bill was shelved and 
the Kerr bill substituted. 


The Kerr bill contains the follow- 
ing major provisions: 

1. A $750-million limit on the 
amount of bonds that TVA may 
have outstanding at any one time. 

2. TVA may use the bonds for 
power deliveries into: 

e An expanded service area of 
about 25,000 square miles. 

e The rest of any counties now 
partially served. 

eThe rest of any areas lying 
within the Tennessee River basin. 

©To co-ops being served by 
TVA on July 1, 1957. 

3. TVA would be given “utility 
responsibliity” for the first time in 
its present service areas, including 
exclusive rights to the area. 

4. No congressional approval 
would be needed for TVA to issue 
bonds, although the Secretary of 
the Treasury must be notified, and 
he could delay issuance up to 90 
days. TVA may build new power 
projects after a 90-day period fol- 
lowing notification of Congress and 
the White House. 

5. Repayment to the Treasury of 
TVA’s appropriated indebtedness 
—now based on a 40-year basis— 
would be extended to 120 years. 

Opponents of the Kerr bill in the 
House committee listed their abso- 
lute minimum restrictions on a bill, 
before they would accept it: 

1. Require TVA to repay its ap- 
propriated debt to the Treasury in 
a “reasonable” (probably 40-year) 
period. 

2. Keep TVA within the frame- 
work of the Government Corpora- 
tion Control Act and the Budget 
and Accounting Act. These laws 
give the Treasury authority to ap- 
prove the amount, interest rate, and 
method of issuing bonds. 

3. Prevent bypassing of congres- 
sional appropriation committees. 
The Kerr bill does not require a re- 
view by these or any other congres- 
sional committees into TVA’s fi- 
nancial status, and there is only an 
implied check by Congress that 
TVA must stay within its $750- 
million debt limit. 

4. Place a “realistic limitation” 
on the amount of bonds to be is- 
sued, and on the manner of issuance 
(a $225-million total debt has been 
suggested by the White House). 

5. Limit TVA to its present serv- 
ice area. 

6. “Insure adequate annual re- 
view” of TVA activities by Congress. 
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Comptroller General Tilts 


His ruling on a three-year-old co-op loan could jeopardize 
legality of past REA loans, block G&T projects, and provide 
power companies a ‘preference’ status on serving customers. 
Crux of the upheaval is definition of ‘area’ and ‘persons’ 


A little-known but powerful agent 
of Congress has handed down a 
potentially far-reaching finding that 
may prohibit use of federal loans 
to make rural electric co-ops com- 
petitive with private power. 

The General Accounting Office 
holds that the Rural Electrification 
Administration lacks power to make 
loans to co-ops for the purpose of 
providing electric service to areas 
where private power firms operate 
— if the private utilities are willing 
to provide adequate central-station 
service to new customers. 

As most Washington experts read 
it last week, the finding could: 

© Jeopardize the legality of many 
REA loans, since the edict appar- 
ently requires a direct turnabout in 
administrative interpretation of the 
REA act. 

@ Block most REA loans for ex- 
pansion of generation and transmis- 
sion facilities. 

@Bar co-ops from serving any 
customer that a private utility says 
it’s willing to serve. 

The man behind this ruling— 
which is now in the process of being 
contested by the Dept of Agriculture 
and the National Rural Electric 
Cooperative Assn, among others— 
is the Comptroller General of the 
U. S., Joseph Campbell. As the 
top man in the General Accounting 
Office, he is Congress’ watchdog 
over expenditure of federal monies. 


Ruling Lacks Statutory Authority 


Campbell has no statutory author- 
ity to enforce his findings. His only 
“punitive” power is to report to 
Congress that a department or 
bureau is, in his opinion, either 
violating the letter or spirit of a 
law. Nevertheless, officials in the 
Eisenhower Administration have 
generally contributed to the rising 
prestige of the Comptroller Gen- 
eral’s position by acquiescing to 
his wishes on most major issues. 
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A spokesman for REA says only 
that “The REA and the Dept of 
Agriculture disagree with the deci- 
sion and are requesting immediate 
reconsideration (by Campbell).” 
The implication is that, unless 
Campbell changes his mind, REA 
and its parent agency (the Agricul- 
ture Dept) will acquiesce. 

A spokesman for NRECA, which 
is preparing a formal brief asking 
Campbell to reverse himself, says 
the ruling—if followed by REA and 
literally enforced—might conceiv- 
ably require the REA administrator 
to re-examine every outstanding 
loan and to recover much of the 
money. (Informed sources say 
Campbell has no such intention, 
but would apply the rule only to 
current or future cases.) Another 
source says, “This thing could put 
the cooperatives almost literally out 
of business, but I can’t conceive of 
it standing. If Campbell doesn’t 
reverse himself, surely Congress will 
take some action.” 


Battle of Briefs Looms 


NRECA has retained Attorney 
Bill Wise, a former REA deputy 
administrator, to prepare its brief. 
The REA-Agriculture Dept brief 
is being drawn up in the office of 
the department’s general counsel. 

Directly at issue is $120,000 of 
an $11.1-million REA loan—made 
three years ago, Sept. 9, 1955— 
for the Central lowa Power Cooper- 
ative (CIPCO). 

Campbell has instructed Agricul- 
ture Secretary Ezra T. Benson, the 
ultimate overseer of REA, to recover 
the $120,000—the sum attributable 
to 20 mi of line which a CIPCO 
member, the Greene County Rural 
Electrification Co-op, installed to 
serve power needs of a new plant 
built by the Lehigh Iowa Sewer 
Pipe & Tile Co. 

Those seeking to overturn the 
decision have zeroed in on one para- 
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REA Cart 


graph in particular, wherein the 
Comptroller General wrote: 

“It is clear . . . the purpose of the 
central station service limitation 
(as written into the REA Act by 
Congress in 1955) was to exclude 
loans for the paralleling of existing 
systems or creating competition 
with existing facilities by prohibit- 
ing the use of loan funds for con- 
struction of transmission lines and 
substations to furnish power to an 
area already served by private 
power companies when such com- 
panies are willing to provide ade- 
quate central-station service to per- 
sons within the area who are not 
tied to the power lines.” 


Act Has One Limitation: NRECA 


An NRECA spokesman says the 
group’s brief, asking Campbell to 
reverse himself, will argue that 
there is only one limitation in the 
act—that co-ops cannot serve per- 
sons already receiving central-sta- 
tion service, “in other words, the 
co-ops can’t go raiding.” 

Therefore, the key words in the 
quoted paragraph, in the view of 
co-op spokesmen, are “to an area.” 
One of them says, “If the act had 
been written so as to apply to areas 
—rather than persons—there never 
would have been a cooperative. For 
even back in 1935, power companies 
were in existence in practically all 
‘areas’.” 

This, then, is the central issue 
in the case. That Campbell know- 
ingly put a new rein on the loan 
powers of the REA administrator 
and the Agriculture Secretary, may 
be inferred from another paragraph 
of his opinion, which says: 

“Tt may be that literally accepted 
the terminology . . . (of the act) 
is sufficiently broad to authorize a 
loan for the purpose of furnishing 
central station electric service to a 
person not receiving such service, 
even though the service is available 
to such person and that the effect of 
the loan will be to create competi- 
tion with an existing private utility. 
However, in construing or consider- 
ing the application of a statute it is 
permissible to look at its evident 
spirit when this is necessary to give 

(Continued on page 38) 





Salesmen tote quick-recovery mockups off to a promotion, as . . . 


Detroit Ed Mounts Water Heater Drive 


Detroit Edison Co is now mount- 
ing an intensive electric water heater 
sales campaign that it hopes will 
put an additional 100,000 units on 
its lines by 1962. 

The 100,000 quick-recovery 
water heaters will represent a boost 
in saturation from 11 to 18%, and 
will mean spending almost $350,- 
000 on promotion. Quota for 1958 
is 18,000 units. 


Part of Over-all Drive 


Actually, the water heater push 
is part of an over-all promotion 
program that will include electric 
house heating, Reddy Wired Homes, 
and the Bronze and Gold Medallion 
Homes. The real objective of this 
intensive, long-range sales drive is, 
according to Detroit Edison Sales 
Vp E. O. George: “to improve kilo- 
watt-hour sales and annual net 
revenue from residential and rural 
business through the promotion 
and sale of major appliances with 
favorable load _ characteristics.” 
DE’s thinking points toward getting 
water heater saturation to approach 
approximately half that of electric 
ranges, which at the end of 1957 
was 40%. 
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The big utility is going after the 
quick-recovery water heater load in 
several ways: 

@Sometime ago when conduct- 
ing a “competitive saturation” sur- 
vey DE found that one reason for 
the lack of electric water heater 
acceptance was the inadequacy of 
the charging period. Accordingly, 
a 20-hr charging period that is said 
to give the customer 24-hr service 
was instituted. Energy is sold at a 
monthly flat rate. But customers 
can use only certain size heaters to 
get the rate. The DE sizes and rates: 
Bottom and top elements in a 50-gal 
tank are 2,500 w and 4,500 w, 
respectively ($3.88); in the 80-gal 
tank size, they are 3,500 w and 
4,500 w ($5.34); for the 110-gal 
tank size they are 4,500 w both top 
and bottom ($6.79). 

© Advertising is intense, and em- 
bodies several departures from regu- 
lar Detroit Ed copy practices. For 
one thing, it is repetitive almost to 
the point of monotony: “. .. shower 
after shower . . . wash after wash 
after wash . . . pail after pail after 
pail .. . tub after tub after tub. . .” 
All of this pounds away a theme of 
“plenty of hotter hot water.” An- 


other departure from the DE norm: 
product and price advertising. In 
the past, straight DE ads carried 
no product or price, on the grounds 
that for the utility it was imprac- 
ticable. In this campaign, however, 
DE is spending cooperative ad- 
vertising dollars with dealers and 
manufacturers, with whom product 
and price are “musts.” Media be- 
ing used include newspapers (with 
editorial support), radio and TV. 

® Dealers are getting special woo- 
ing. Items: Dealer and plumber in- 
store promotion, including sales 
incentives and such devices as laun- 
dry demonstrations using the elec- 
tric water heater. Sales training and 
program presentations are given to 
dealers and their help. DE is also 
sharing the cost of permanently 
plumbed water heaters on dealers’ 
floors which are used for demon- 
strations. 

@ The Detroit Edison sales force 
is being increased. The six-man DE 
sales crew serving metropolitan De- 
troit has been upped to nine, and 
plans eventually call for 18. Sales- 
men track down leads supplied by 
meter readers, customer service peo- 
ple, etc. Their sales average to 


August 11, 1958 @ ELECTRICAL WORLD 





date is 1% water heaters per man 
per day. The lead system seems to 
be working well. A recent check 
showed 2,200 leads turned up 631 
sales, an average of almost 33%. 
One particularly productive lead 
source has been an LP gas water 
heater survey run by the meter 
readers. LP gas customers are es- 
pecially susceptible to the electric 
water heater story, DE found. The 
electric water heater costs less to 
operate, there are no worries about 
running out of fuel, and its modern 
features are big plus items in the 
sales story. 

@ DE is also educating other em- 
ployees through a series of meetings 
at which the need for revenue and 
load are clearly documented. Re- 
sponse is reported good. 


Results to Date 


What have been the results of the 
water heater campaign? Sales for 
the first seven months of 1958 
totaled 6,615. Of these, 3,253 were 
sold by dealers and plumbers, and 
3,362 were sold by Edison. 

But if electric water heaters are 
the high point in present DE promo- 
tion, they are not the only thing 
being pushed. The utility recently 
set up three sets of standards for 
electrical content in homes: Reddy 
Wired Homes, Reddy Wired Medal- 
lion Homes, and Gold Medallion 
Homes. All require an electric water 
heater installed. The Reddy Wired 
homes require, in addition, 100-amp 
service, and 220-v wiring for a range 
and clothes dryer. Reddy Wired 
Medallion homes have these re- 
quirements, except that a range 
must be installed; then add a dish- 
washer, garbage disposer or ap- 
pliance center, and work-center 
lighting. The “Cadillac”, of course, 
is the Gold Medallion Home: All 
of the above requirements with a 
clothes washer and dryer installed, 
disposer and appliance center, cer- 
tified wiring, “Light for Living” 
standards, and electric house heat- 
ing—resistance or heat pump. 


Expect $344,500 More EAR 


Quotas for the three types of 
homes for 1958 are 2,000, 1,000 
and 100, respectively. If quotas are 
met, the gross EAR from each class 
of home is expected to be $198,000, 
$107,750, and $38,775, respec- 
tively. Total 1958 budget for the 
job is put at $230,000. 
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Answers are in ‘$’ at Commonwealth Ed when . . . 


Engineers Tackle Economics 


“Interest rate” is as important as 
“heat rate” to some engineers in 
training at Commonwealth Edison. 
The company is teaching them en- 
gineering economics. 

The decision to replace an old 
generating unit with a new one re- 
quires knowledge of depreciation, 
rate of return, taxes, and insurance, 
as well as engineering know-how, 
the company feels. And there are 
many other engineering problems 
that depend partially on economics 
for a sound solution. 

That’s why Commonwealth Ed 
set up last year a pilot course in 
engineering economics which estab- 
lished principles and techniques for 
handling the problems of plant addi- 
tions, replacements, and relocations, 
and drummed up wide interest in 
the course throughout the engineer- 
ing organization. 

Success of the course is seen in 
today’s “alumni” of 59 men. Four 
classes will be held this fall. 

The 32-hour pilot course con- 
sisted of 11 meetings, held once a 
week under the tutelage of Prof 
Daniel F. Hang of the University 
of Illinois. 

Seventeen of the 19 members of 
the class came from the engineer- 
ing and operating divisions. The 
majority were department heads or 
assistant department heads. 

Members of the class learned 
the objectives of the course at a 
luncheon meeting attended by 
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financial and engineering executives. 
Certificates from the University of 
Illinois were awarded at another 
luncheon meeting held at the end 
of the course. 

First step in the course was a 
review of fundamentals: time-cost 
of money, rate of return, deprecia- 
tion, federal income tax, operating 
and maintenance costs, and insur- 
ance. Company experts, including 
G. R. Corey, financial vp, tied the 
fundamentals to actual Common- 
wealth Edison operations. Special 
techniques of present valuing were 
analyzed by John Brownlee, of the 
company. These were compared to 
the year-by-year analysis, using 
book accounting methods. 

Highlights of the course were the 
use of graphical analysis of time- 
cost of money, the development of 
short-cut carrying charge and pres- 
ent value tables based on Common- 
wealth Edison’s capitalization struc- 
ture and required rate of return; and 
the practical application of these 
techniques on specific problems. 

Each member of the class sub- 
mitted typical engineering problems 
from his own area. Then these prob- 
lems were assigned as home work. 
The approved solutions were dis- 
cussed at the next meeting. 

Material presented in the class, 
together with problems submitted, 
are being incorporated in a manual, 
to be used as a text in company 
courses in engineering economics. 
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Tilts REA Cart 
(Continued from page 35) 


effect to the intent of Congress.” 

Sen Hubert Humphrey (D-Minn.) 
has denounced Campbell’s decision 
in a Senate speech. “The ruling 
is made in connection with a single 
case,” Humphrey asserted, “but the 
language is so broad that it would 
write policy for all future time unless 
it is reversed.” 

Campbell’s decision does not 
specify it, but informed sources say 
the case was brought to his atten- 
tion by Iowa-Illinois Gas & Elec- 
tric Co, a private utility which sought 
to serve Lehigh’s new pipe plant 
and was rebuffed in favor of the 
Greene County co-op. 

The geographic location of the 
new plant—on the same tract, but 
160 ft removed from an existing 
pipe plant operated by the same 
firm—has raised a collateral issue. 
The pipe company, the Greene 
County Co-op, the parent co-op 
(CIPCO) and, finally, REA, all 
determined that the new plant was 
a “separate person” from the exist- 
ing plant and, therefore, was not 
receiving central station electric 
service. 

Lehigh’s older plant has been and 
still is receiving 25-cycle service 
from private lines—first owned by a 
traction company and, later, by 
Iowa-Illinois, which bought out the 
traction company. When Lehigh 
decided on equipment for its new 
plant that would require 60-cycle 
service, Campbell’s decision noted, 
Iowa-Illinois offered to supply the 
power. 

Lehigh declined the offer on 
grounds that the co-op rates were 
lower. Subsequently, there followed 
the chain of findings, that the new 
Lehigh plant was a separate person 
from the old one and, therefore, 
was entitled to co-op-supplied 
power. 

Campbell questions this, but this 
disturbs the cooperative movement’s 
spokesmen much less than the 
broader questions raised by his 
opinion. It seems likely that 
NRECA’s brief will touch only 
slightly on the question of a separate 
person, leaving that point to be 
covered in subsidiary briefs to be 
filed by the CIPCO and Greene 
County co-ops, and presumably by 
REA and the Lehigh firm. 


Atomic 
Progress 


© Cold war potential 


@ President Eisenhower last week 
threw a monkey wrench into con- 
gressional plans for pushing the 
Administration into building atomic 
power reactors it doesn’t want. The 
result may portend a renewal of 
the cold war between Democrats 
and the Executive branch. 

The President signed the 1959 
authorization bill for the Atomic 
Energy Commission. But his ac- 
companying statement raised con- 
siderable doubt that his Budget 
Bureau will ever release money for 
actual consideration of some “objec- 
tionable” projects. Items: 

1. Mr. Eisenhower said he con- 
siders it “unsound to proceed with 
construction of a $145-million plu- 
tonium production reactor capable 
of being converted to electrical gen- 
eration, unless a current Defense 
Dept review reveals a real need.” 

A majority of the AEC commis- 
sioners is known to agree with the 
Joint Committee on Atomic Energy 
that the plutonium producer is 
needed, but the President noted the 
Defense Dept “is the executive 
agency to which I look for depend- 
able estimates of these require- 
ments.” Also, Mr. Eisenhower sees 
no justification for the extra $25- 
million needed to convert the proj- 
ect. 

2. The President takes exception 
to the attempt to legislate “admin- 
istrative and technical procedures” 
—namely, the new rules governing 
the cooperative power demonstra- 
tion projects. He says discourage- 
ment of private proposals “impedes 
rather than accelerates the achieve- 
ment of economic atomic power.” 

3. As an example of such limita- 
tions, he cites the provision sub- 
jecting industry and AEC to “unduly 
restrictive (three month) time 
limits” in negotiations for coopera- 
tive construction of the $51-million 
gas-cooled power reactor. 

4. He objects to the provision 
for construction of $39-million in 
research facilities beyond the admin- 
istration’s request, and the provision 
for design studies of four power 
reactors. 


Capital Hill reaction was quick 
—and angry. 

Democrats threatened to withhold 
approval of the Euratom agreement 
—considered a must by the Admin- 
istration. 

All this underscores the Demo- 
cratic suspicion that ex-AEC chair- 
man Lewis Strauss is still calling 
atomic signals at the White House. 


u. S. Power 
Picture 


® Nashville agrees to double 
its tax equivalent payments 


© Grand jury to investigate 
Grant County PUD 


@Over recent years Nashville 
Electric Service’s payments in lieu 
of taxes have held steady at about 
$600,000 a year. Last week the 
system’s power board agreed to 
double this amount to meet the city 
tax assessor’s determination for a 
tax equivalent of $1,256,653. 

The increased payment to the 
city could be done, the board said, 
because of the recent retirement of 
the original $15-million bonded 
indebtedness borrowed for the pur- 
chase in 1939 of Nashville proper- 
ties of the former Tennessee Electric 
Power Co. 

The remaining bonded indebted- 
ness of the system now stands at 
$22,860,000 on the plant value of 
$54,736,962. 

According to the NES report to 
the board, the $1,256,653 payment 
in lieu of taxes would compare 
percentage-wise with this year’s 
total operating revenue of $19,708,- 
232. 

Leon Gilbert, power board chair- 
man, said the change was in com- 
plete accord with the contract with 
Tennessee Valley Authority. The 
only statement TVA has made is 
that it was studying the contract. 

There have been no expressions 
from officials of other municipalities 
on whether they will seek to follow 
Nashville’s lead and ask their power 
boards to increase tax equivalent 
payments. 


@ Papers are being drawn up to 
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convene a grand jury at the “earli- 
est possible moment” on orders of 
Superior Court Judge B. J. McLean 
to investigate the business opera- 
tions of Grant County (Wash.) Pub- 
lic Utility District. 

The judge’s order came July 29 
and was the latest move in a two- 
week controversy over the PUD’s 
affairs. PUD commissioners on 
July 28 accepted the resignation of 
Glenn Smothers as the district’s 
manager. Three days earlier the 
firm of Washington and Wickwire 
was fired as counsel for the PUD. 

The utility is building the $166- 
million Priest Rapids dam on the 
Columbia River and it plans to 
start work next year on Wanapum 
dam, a $200-million project up- 
stream from Priest Rapids. 

Judge McLean’s action came after 
requests for a grand jury probe made 
by church councils at Ephrata, Soap 
Lake and Quincy, Wash. Requests 
also came from former PUD lawyer 
Nat Washington, the county’s pro- 
secutor, and one Grange unit. 

Several irregularities have been 
alleged in the conduct of PUD 
business, including such things as 
the failure to call for bids on outlays 
of more than $5,000. 

At a hearing before the judge on 
July 31, Attorney Washington read 
a letter from a materials supplier 
for the Priest Rapids dam which 
mentioned a “five-per-center” deal. 
The supplier contended he had been 
approached by an unnamed Ephrata 


Lake Champlain Crossing Links 


A submarine cable that will carry 115 kv under 
a 7,800 ft length of Lake Champlain was laid July 23 
between Cumberland Head, N. Y., 
The four cables will 


Landing at Grand Isle, Vt. 


businessman, who gave assurances 
that he could obtain the business 
for a 5% commission. 

State Auditor Cliff Yelle recently 
assigned two state examiners to 
look into the PUD’s books. 


Foreign 
© Big yield in B. C. 


@ Announcement of the first pro- 
ject of the multi-million dollar Wen- 
ner-Gren hvydro-metallurgical de- 
velopment in British Columbia’s 
Rocky Mountain Trench will be 
made at the end of September. This 
was revealed in Victoria following 
the visit of Dr Axel Wenner-Gren 
who met with Premier Bennett and 
members of the Canadian govern- 
ment. 

Speculation was that the initial 
undertaking might be a monorail 
or railway into the Trench, or the 
first phase of the 3,000-Mw hydro 
project. 

The obiective of the Wenner- 
Gren B. C. Development Co is a 
huge. integrated industrial area. It 
would include the world’s largest 
single hydro installation, the mono- 
rail or railway. mines, pulp and 
naver mills, and associated indus- 
tries. 

Wenner-Gren, a Swedish indus- 
trialist, was emphatic that financing 
of the project presented no pro- 


and Gordon’s 
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blems; “so many people from 
Europe and other parts of the world 
want to invest in it.” He said that 
engineering studies in the area 
have yielded “even more than we 
expected.” 

Prior to Wenner-Gren’s visit, 
C. W. Nash, director of load de- 
velopment for the B. C. Power 
Commission, predicted use of elec- 
tricity in the province will grow 
nearly 25 times in the next 50 years, 
from present load of 2,100 Mw to 
47,900 Mw. He called for coor- 
dinated planning for future develop- 
ment of the province’s energy re- 
sources in a Hope, B. C. meeting. 
A power grid with voltages up to 
500 kv would be required, he said, 
for future operation of an integrated 
system. 


AUSTRIA: Prices for power— 
Europe’s lowest up to July 1— 
have been raised. The increases 
average 12% for municipal and 
provincial companies, and 25.5% 
for the Austrian state-owned grid. 
The higher rates will help cover the 
cost of capacity expansions calling 
for $608 million during 1958 
through 1963. 


RUSSIA: Designs have been 
completed on the primary task of 
harnessing the rivers in the Amur 
basin, covering about 700,000 sq 
mi, the Soviet News reports. Russia 
hopes to build 70 hydro power 
stations in the area, which is rich 
in iron ore and coal deposits. 


St. Lawrence to Vermont 


carry energy transmitted from the St Lawrence Power 
Project via Plattsburgh, N. Y. At left, workmen strip 
off armor on each phase from water line to land term- 
inal to prevent overheating. Above, the laying begins. 
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DISTRIBUTION—Testing 


Three Texas Companies Study - 


Year-long test program develops data on characteristics 
of freezer, dishwasher, TV, dryer and washer loads 


Three Texas companies are near- 
ing completion of what is probably 
the most comprehensive appliance 
load characteristics survey any seg- 
ment of the industry has under- 
taken. The companies, Dallas Power 
& Light, Texas Power & Light, and 
Texas Electric Service are subsid- 
iaries of Texas Utilities Co. Ob- 
jectives of the survey are: 

1. To determine the saturation of 
various appliances. 

2. To determine the diversity in- 
herent in various appliance loads. 

3. To gather data that will desig- 
nate the appliances and areas in 
which sales efforts can be most 
effective. 

4. To evaluate the effects of ap- 
pliance sales. 

5. To provide data that will fa- 
cilitate the most economical dis- 
tribution system designs. 

6. To improve service to cus- 
tomers. 

Equipment for testing appliances 
was a watthour meter and a seven- 
day graphic demand meter. Charts 
were of the outside-zero type with 
15-min-interval, integrated de- 
mands. Each 15-min interval on 
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the demand meter charts was read 
and recorded, and the readings were 
transcribed to punch cards. Aver- 
age clock hour demands were cal- 
culated and punched in the cards. 
Results shown in the accompanying 
tables and charts were taken from 
these summaries. 

Fifteen typical residential areas 
were surveyed. These were lateral 
feeder areas selected for their loads 
and the number of homes. The 
feeders had load characteristics simi- 
lar to those of the overall residential 
load of the combined systems. 


Two Surveys Made 


Actually two surveys were con- 
ducted. The first served as a trial 
run, pointing up the information 
needed and what had to be done 
to obtain it. The second compiled 
and analyzed data based on tests on: 

60 ranges 

32 central furnace fans 

41 bathroom heaters 

radiant panel heaters 
water heaters 

dishwashers 

food freezers 

automatic clothes washers 
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39 automatic clothes dryers 

231 entire homes 

15 entire feeder areas 

Besides these tests, 159 meters 
were set for studying various devices 
for comfort cooling. 

Data from the survey have been 
compiled and correlated for five ap- 
pliances: Home freezers; dish- 
washers with heating elements; tele- 
vision; automatic clothes dryers; 
and, automatic clothes washers. 
Data on television were obtained 
from tests by a Dallas television 
station. 

The test on each appliance was 
for 12 months, on different ap- 
pliances at various times. Com- 
posite figures for each group of 
freezers, dishwashers, clothes wash- 
ers, and clothes dryers were used, 
except for maximum non-coincident 
demands. A composite Tuesday, for 
example, is an average of the test 
results for all Tuesdays. Kwhrs were 
derived from all data available. 

Significant annual data for the 
five appliances, correlated to date, 
are shown in Table I. For televi- 
sion, only load shapes for summer 
and winter are available. There- 
fore, demands and kwhr in Table I 
are based on load shapes and aver- 
age television-set rating of 200 w. 

In the tabulation on coincidence 


Table I—Annual Data for Appliances per Unit 


Clock Hr Demand in W 


Dishwashers 
with Heating 
Elements 


Home 
Freezers 


TV Sets 


Clothes 
Dryers 


Clothes 
Washers 


200 3,478 288 
745 72 
149 8 
184 12 


1,166 89 


Max non-coincident 829 
Grovp peok 150 132 
At time of residential peak 92 106 
At time of system peak 72 37 

274 360 


Coincidence Factors 

At group peak 18.1% 
At residential peak 59.7% 11.1% 
At system peak 68.1% 8.7% 


66.0% 
53.0% 
18.5% 


21.4% 
4.3% 
5.3% 


25.0% 
2.8% 
4.2% 


Load Factors Based On: 
Max. non-coincident demand 
Demand at group peak 
Demand at residential peak 
Demand at system peak 


39.6% 
58.1% 
66.3% 
58.1% 


3.8% 
20.9% 
34.0% 
43.4% 


20.5% 

31.1% 

38.8% 
111.1%* 


3.8% 
17.9% 
89.3% 
72.3% 


3.5% 
14.1% 
127 .0%* 
84.7% 


* Load factors over 100% indicate that the diversified demand at time indicated is less than the average demand for the year. 
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Characteristics of 5 Appliance Loads 


factors, it will be noted that for 
home freezers 68.1% and for TV 
sets 66% of the total demand pos- 
sible appear on the individual ap- 
pliance group peaks. For dish- 
washers the figure is only 18.1%, 
approximately a quarter as much as 
for the other two appliances. For 
clothes dryers, it is only 21.4%, 
and for washers only 25%. 

Load factors of each appliance, 
based on demand at the time of the 
residential and system peaks, are 
higher than the overall residential 
load factor which is about 30%. 


Loads, Peaks Correlated 


Monthly kwhr variations for 
freezers and dishwashers are in 
Fig 1, and for washers and dryers 
in Fig 2. Energy use for dish- 
washers is fairly uniform through- 
out the year, but home freezers have 
a seasonal swing, reflecting the tem- 
perature effect on this load. Clothes 
washers have a fairly uniform use 
throughout the year. The curve for 
dryers indicates that in warm 
weather some customers dry clothes 
in the sun. Each appliance curve 
on the two charts can be compared 
to the system and residential sales 
which come to peak in the summer 
and again but to a much smaller 
peak in winter, valleys resulting in 
spring and fall. 

Appliance loads were related to 
“system” and “residential” peak. 
The system peak is the maximum 
hour of the combined loads of the 
three operating companies, readily 
available from load statistics. As 
actual system residential demand 
data are not available, selected resi- 
dential laterals were test-metered 
and it was assumed that times of 
peaks on the combined loads of 
these laterals coincided with cor- 
responding peaks on the total sys- 
tem residential load. Laterals se- 
lected were, insofar as practicable, 
representative of the total system 
residential load in annual kwhr per 
customer distribution and appliance 
saturations. There were about 1,400 
customers on the laterals. 

Thirty home freezers were tested 
for non-coincident periods. Peak 
demand for these is in the afternoon 
(Fig. 3), when ambient temperature 
is highest. This is directly on the 
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system’s annual peak. With an an- 
nual load factor substantially above 
that for the system as a whole, how- 
ever, the freezer loads tend to im- 
prove overall residential load fac- 
tor. Individual freezers ranged 
from 4 to 18.9 cu ft. 

Monthly group peak demands 
varied from 115 to 231 w per 
freezer and in time of occurrence 
from 1:00 to 6:00 pm. Maximum 
clock hour demand for an individual 
freezer was 400 w and the largest 
15-min demand 440 w. 

July, with 124 kwhr per freezer, 
was the month of greatest usage; 
January, with 57 kwhr per freezer, 
the month of minimum usage. 
Monthly use for individual freezers 
varied from 12 to 252 kwhr. 

Individual freezer load factors 
varied considerably. The lowest 
monthly load factor was 21.5, one 
freezer actually operating 100% of 
the time during a warm month. 
For freezers as a group, diversified 
monthly load factors, based on 
group peak demand, ranged from 
50.6% in February to 71.3% in 
July. Data for a 12-month period 
are: 

1,034 kwhr used per freezer per 
year 

203 w per freezer annual group 
peak 

58.1% load factor, based on an- 
nual group peak demand 

58.1% load factor, based on de- 
mand at time of annual system peak. 


Tests Lasted a Year 


Demands, coincidence factors, 
and load factors for freezers are 
in Fig 4. Watts and kwhr per 
freezer, and load factor are in Fig 5. 

Tests were made on 15 dish- 
washers with heating elements, all 
in single-family dwellings. Only two 
makes were tested; one had a %4-hp 
motor and an 850-w heating ele- 
ment; the other a ¥%3-hp motor and 
a 750 w heating element. Tests 
were for a full year. 

The group peak demands for the 
two months varied very little. The 
293 w per dishwasher for February 
was only 5.5% greater than the 
group peak for March. The indi- 
vidual 15-min demand ranged up 
to 1.37 kw. There was considerable 
variation in monthly kwhr usage for 
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FIG 1—FREEZERS, dishwashers with 
heating elements have this use pattern 
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FIG 2—CLOTHES WASHER and dryer 


use drops off in the summer season 
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FIG 3—DAILY PEAK for home freezers 
occurs with afternoon temperatures 
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(G53 A- Maximum Non-Coincident Demand 
WEB - At Time of Group Peak 


FIG 4—HOME FREEZERS, according to test data, have these 
demands, coincidence factors and load factors. Annual 


individual units. Minimum usage 
for the month was 9 kwhr; the maxi- 
mum 48 kwhr. For the group there 
was very little variation from month 
to month. The highest monthly 
average was 25 kwhr per unit; the 
lowest 21 kwhr per unit; the aver- 
age 23 kwhr. 
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FIG 5—FREEZERS show maximum use and demand in 
the summer as well as a uniform monthly load factor 
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For the year, dishwashers aver- 
aged 274 kwhr per unit. Load fac- 
tors were 10.6 and 11.2%, based 
on group peak demands for Febru- 
ary and March, respectively. Perti- 
nent data are in Table II. 

Relationship of the dishwasher 
load curve for the February peak 


Mw (X 100) 


W per Dishwasher 


Cc 
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FIG 6—DAILY DEMAND is low for dishwashers when the 
system load is high, a factor favoring this type load 
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kwhr per unit are 935 for a group of ten. Some 30 home 
freezers were tested for non-coincident periods 


day to the system load curve for the 
same day is in Fig 6. 

Composite Sunday, composite 
weekday, and composite Satur- 
day load curves for dishwashers 
are in Fig 7. The weekday peak 
occurs at 8:00 pm, about the time 
of the residential peak. But the 
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dishwasher contributes enough year- 
around demand to improve the over- 
all residential load factor. The 
curves in Fig 7 were developed on 
the assumption that customer dish- 
washer use habits vary primarily as 
to whether it is a Sunday, a week- 
day, or a Saturday. The Sunday 
peak is in mid-afternoon, the week- 
day peak at 8:00 pm, and the Satur- 
day load curve has three peaks of 
about the same magnitude at 10:00 
am, 3:00 pm, and 8:00 pm. 

Average number of dishwasher 
cycles per unit per day for a com- 
posite February week ranged from 
1.1 on Thursday to 1.5 on Sunday. 
Total for the week was 8.9 cycles 
per dishwasher. 

Annual kwhr for individual dish- 
washers ranged from 90 to 599, re- 
flecting difference in use due to cus- 
tomers’ habits and the number of 
persons in families. 

Load data on TV was obtained 
through the audimeter-recordimeter 
method in Dallas, Tarrant, and 20 
contiguous counties. Meters on 
representative sets record the times 
of TV operation. 

Since electrical data, such as kwhr 
use and kw demand, are not avail- 
able, these annual statistics were 
estimated. Average rating of a TV 
set was estimated at 200 w. Com- 
posite annual daily load data was 
estimated as follows: 


Demand-W Per TV Set 


Max Non- Group At System 
Coincident Peak Peak 
200 132 37 


(360 Kwhr Per TV Per Year) 


Composite Sunday 


Watts Per Dishwasher 


369 12369 
AM PM 


rn a 


Table !I-Dishwashers, Average Test Statistics 
(February and March, 1956) 


No. Tested*. . 
Average Rated W per Unit 


C'ock-Hr Demands per Dishwasher—W 


A) Max. Non-Coincident 

B) Group Peak....... 

C) At Time of Res. Pea 

D) At Time of Sys. Peak. . 
Average Kwhr per Dishwasher 


Coincidence Factors—% 
A) At Time of Group Peak 
B) At Time of Res. Peak. 
C) At Time of Sys. Peak. 


Load Factors In % Based On: 
A) Max. Non-Coincident Demand 
B) Group Peak Demand. 
C) Demand at Res. Peak 
D) Demand at Sys. Peak 


Time of Demands 

A) Group Peak 
1) Date.. 
2) Day of Week 
3) Hour Ending. 

B) Residential Peak 
1) Date...... 
2) Day of Week 
3) Hour Ending 

C) System Peak 
1) Date... bach es 
2) Day of Week....... 
3) Hour Ending 


February March 
9 12 
1,017 1,022 


730 
278 
270 
111 

25 


7 19 
Tues. Mon. 
8 PM 8 PM 


3 12 
Fri. Mon. 
7 PM 8 PM 


2 27 
Thurs. Tues. 
10 AM 8 PM 


* Note: Number of units tested varies from month to month due to metering diffi- 


culties. 


Load Factor Based On Demand 


Max Non- 
Coincident 
20.5% 


Group At Time of 
Peak System Peak 
31.1% 111.1% 


_ Composite Saturday 


Watts Per Dishwasher 


36 9 
AM 


23 69 
PM 


Load curves in Fig 8 indicate the 
difference in viewing habits in sum- 
mer and winter. The peak load, as 
shown by the load curve for an 
average weekday in June, Fig 9, 
occurs at 9:00 pm, about the time 


_ Composite Weekday 


ou 
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Watts Per Dishwasher 


369 
AM 


2369 
PM 


FIG 7—COMPOSITE DEMAND curves of dishwashers for 
Sundays, Saturdays, and weekdays in February give good 


picture of diversified load. Weekday peak occurs at 8 pm, 
approximately the time of the residential load peaking 
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of residential peak. Nevertheless the 
TV contributes enough year-around 
energy use to improve the overall 
residential load factor. 

Clothes washers and dryers have 
about the same diversified daily 
load shapes, the washer peaking 1 hr 
before the dryer, Fig 10 and 11. 
Both demand periods are off the 
system and residential peaks at 
about 3:00 and 9:00 pm, respec- 
tively. 

Clothes dryers tested were in 
single-family dwellings. Ratings of 
heating elements varied from 4.2 
to 5.0 kw, averaging 4.57 kw. 
Thirty nine dryers were tested. A 
composite of all kwhr data shows 
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FIG 9—MAXIMUM TV use is at 9 pm 
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FIG 8—TV LOAD peaks at 9:00 pm, the peak rising higher in December than 
in June. Data on television was supplied to the utilities by a Dallas station 
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FIG 10—DRYER USE peaks near noon 
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FIG 12—DRYER use shows some customers dry clothes outdoors in nice weather 
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FIG 11—WASHERS peak at 10 am 
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that June was the month of lowest 
average use, 74 kwhr per dryer, and 
January highest with 119 kwhr per 
dryer. Average annual use for all 
units was 1,166 kwhr per dryer, an 
average of 97 kwhr per dryer per 
month. One dryer used 272 kwhr 
in a month. 

There was a definite correlation 
between dryer use and weather, use 
increasing in bad weather, and Fig 
12 shows higher use in winter than 
in summer. 

Load factors, based on demand at 
time of annual and January system 
peaks, are above 100%, indicating 
that diversified demand during the 
hour of system peak for the period 
is less than the average demand for 
all hours during the same period. 
Average test data for all dryers are 
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(August, September, and October, 1955, January and February, 1956) 
(Includes Units for Which Both Demand and Kwhr Data are Available)** 


August September October January February 


13 25 26 18 17 
4,454 4,582 4,567 4,517 4,524 


No. of Dryers* ; ae 
Average Heating Element Size—W..... 


Clock-Hr Demands Per Dryer—W 
A) Max. Non-Coincident. . 2,807 3,187 3,271 3,471 3,478 
B) Group Peak....... a ; 803 1,015 1,092 1,312 852 
C) At Time of Res. Peak. a ates 87 38 97 231 
D) At Time of Sys. Peak.. ave 258 38 55 413 
Average Kwhr Per Dryer**. iene 99 98 108 


Coincidence Factors—% 
A) At Time of Group Peak. ... 
B) At Time of Res. Peak. . 
C) At Time of Sys. Peak... 


Load Factors in % Based On: 
A) Max. Non-Coincident Demand......... 
B) Group Peak Demand 
C) Demand at Res. Peak. . 
D) Demand at Sys. Peak. 


Time of Demands 
A) Group Peak 
re oi ain ; 24 10 
2) Day of Week. owas eos Sat Mon 
3) Heur Ending. . .. 11 AM 11 AM 
B) Residential Peak 
BN arg sick os sa ea cela 19 5 
2) Day of Week Mon Mon Wed 
3) Hour Ending... 9 PM 8 PM 8 PM 
C) System Peak 
1) Date. . ee aS 9 20 5 
2) Day of Week. Tues Tues Wed 
3) Hour Ending. . 3 PM 3 PM 8 PM 


* Number of units induded vary from month to month due to metering difficulties. 


** Note that kwh shown here are only for those units for which demand data are available. 


given in Table III, shown above. 
Load shapes for monthly group 
peak days for August, September, 
October, January and February are 
in Fig 13. The curves show three 
peaks, occurring at 11:00 am, 12:00 
noon, and 1:00 pm. They range 
from 803w per dryer for August to 
1,312w per dryer for January. 


Has Smaller Peaks 


Relationship of the dryer load 
curve to the system load curve on 
the day of the system’s annual maxi- 
mum demand is shown in Fig 14. 
System peak occurs at 3:00 pm; 
dryer peak at 11:00 am. The dryer 
load has several smaller peaks, none 
of which occurs at time of system 
peak. The shape of the dryer load 
curve on the January system peak 
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day resembles that for the August 
peak day. Annual load factor for 
dryers, based on their demand at the 
time of the annual system peak, is 
182.3%. 

Tests on automatic clothes 
washers showed that those in homes 
with electric clothes dryers were 
used appreciably more than those in 
homes without clothes dryers, Fig 
15, indicating an increase due to the 
convenience of the dryer. Tests were 
made in single-family dwellings, a 
total of 77 automatic washers being 
tested. Ratings of washers varied 
from 1/6 to % hp, most at % hp. 

Maximum group peak demand 
occurred at 11:00 am on a Monday 
for each month and ranged from 
108 w for August to 65 w for Jan- 
uary. Monthly energy use per 


washer varied very little. Based on 
a composite of all kwhr data avail- 
able, the lowest use was 6 kwhr in 
June and the highest 8 kwhr per 
washer in six other months. 

Based on composite months, the 
annual kwhr used per washer were: 
In homes with dryers 104 
In homes without dryers 68 
Average of all homes 89 


January LF Highest 


Highest monthly load factor, 
based on group peak demand was 
14.5% for January. August was 
low with 8.7%. 

Relationship of the washer to the 
system load on the day of the annual 
system peak, Aug. 9, is shown in 
Fig 15. System peak occurred at 
3:00 pm when washer load was 


45 
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FIG 13—DRYER PEAK LOADS occur on different days of 
week in different months. Of the five months shown, two 


only 20% of maximum. The washer 
peak occurred at 12:00 noon, 3 hr 
earlier. Washers showed a smaller 
peak at 6:00 pm, when system load 
was decreasing. 

At the time of the January sys- 
tem peak the washer peak occurred 
at 11:00 am and system peak at 
7:00 pm. At the time of the Jan- 
uary system peak the washer load 
is only 7% of maximum. 

Washer demands always peaked 
on Mondays. Test data for all Mon- 
days in August, September, and Oc- 
tober 1955 and January and Feb- 
ruary 1956 were combined in Fig 
16. 

Data covers 866 “washer-Mon- 
days.” Peak demand, 63 w per 
washer, occurred at 11:00 am. An- 


W per Dryer 


5) 6 O92. 3.4 9:12 
AM PM 


FIG 14—DRYER PEAK on day of an- 
nual system peak came at 11 am 


l2N 6 [2 


2 6 12N 6 12 
PM AM PM 


nual load factor for the average of 
all washers, based on this demand, 
was 16.1%. 

The amount of energy used in this 
average day was 0.40 kwhr per 
washer. 


Generally Applicable 


While system load curves vary 
from one section of the country to 
another the comprehensive data ob- 
tained on appliance load charac- 
teristics are such that they can be 
applied to the load curve of any 
system. Use of a particular appli- 
ance is more likely to follow the 
same pattern from one area to an- 
other with perhaps some modifica- 
tion for washers and dryers which 
show less use in mild weather and 


Washer 


W per Washer 


6 i2 6 12 
AM PM 


FIG 15—WASHER PEAK was three 
hours before the system peak 
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group peaks came on Monday, one on Tuesday, one on 
Friday, and one on Saturday. Three occur at 11 am 


February 24 (Fri) 


ry 
6 


2N6 12 !2 6 I2N l2 


for freezers which show increased 
use as temperatures go up. 

Comprehensive tests are the only 
certain basis for assessing the cost 
to serve new electrical appliances. 
Even though actual cost on any 
system reflects the coincidence be- 
tween its appliance load and sys- 
tem load, the data revealed by these 
tests can be applied as a measure 
of customer use of each type of 
appliance. 

Load data of this type also find 
use in designing distribution to serve 
such appliances, particularly in 
high-use areas. The data can be 
evaluated to determine the probable 
demand of each residence and the 
coincident demand of groups of 
residences. 


J Clothes 
“ Washer 


W per Washer 


0 sone 
2.3 6.3 t2.3.6 9 2 
AM PM 


FIG 16—PEAK of 63 watts per washer 
occurred at 11 Monday morning 
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How To 


DESIGN e 


CONSTRUCT © OPERATE °* 


MAINTAIN 


Fogbowl Keeps Contaminants Out 


Protection against contamination 
on the underside of the unit is de- 
signed into a new Fogbowl suspen- 
sion insulator by the Victor Insula- 
tors Division of I-T-E Circuit 
Breaker Co. This new concept pro- 
vides an insulator for use in areas 
subject to salt fog or industrial con- 
tamination. 

It features a specially designed 
bowl ceramically welded to a stand- 
ard 10-in. suspension unit that cre- 
ates a dead air space within the 
insulator. 

This dead space almost com- 
pletely eliminates contamination in- 
side the insulator and should negate 
the need for periodic washing or re- 
placement. The new insulator has 
a guaranteed minimum impact rat- 
ing of 75-in.-lb, which is 36.4% 
greater than the rating for a stand- 
ard suspension insulator. 

To verify the design of the Fog- 
bowl insulator, two West Coast util- 
ities and a West Coast university 
have been testing about 400 new 
units and a number of standard fog 
suspension units for about five 
years. 

These conclusions then were 
drawn from the tests: “Lowering of 
the wet flashover voltage by con- 
tamination for the No. 961 Fogbowl 
type was less than one-half that for 


Long-Handled 
Mirror Finds 
Steam Leaks 


PORCELAIN BOWL is welded ceramically to the inside of a standard 10-in. 


“ 


suspension insulator to create a dead air space 


comparable fog-type suspensions; 
the unit also has lower surge and 
leakage current values.” Also ob- 
served was “the almost complete 


B. R. VANCE, Unit Foreman, Central Operating Co, New Haven, 


W. Va. 


Improved leak detection and increased safety result 
from using a long-handled mirror to detect leaks in 
boiler drum gage glasses, boiler header caps, high pres- 
sure steam valves, fittings, and welded joints. 

The handle is made of “%-in. steel rod about 2’ ft 
long. It is welded to a metal frame 112 x 3%4-in. which 


holds a mirror of the same size. 
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absence of contamination on the 
inside of the Fogbowl type” which 
was subjected to a highly contami- 
nated salt spray. 





Lower Construction Costs with Fiber Forms 


JAMES J. FAULS, Designer, Long Island Lighting Co, Mineola, 
N. Y. 


Long Island Lighting Co has reduced costs of foun- 
dations up to 20% by the use of disposable fiber forms. 
A considerable saving in construction time has also 
been effected. 

The fiber tubular form used is available in many 
standard sizes having inside diameters from 3 in. to 
36 in. and lengths up to 25 ft. Wall thickness varies 
with the inside diameter to provide sufficient strength. 

The forms were tested at a substation site with fa- 
vorable results. Because of the savings in labor and 
material and the satisfactory appearance of the founda- 
tion, the company now uses fiber forms at all locations 
where they can be substituted for wooden forms. 

Although conventional wooden forms may be reused, 
they are expensive to handle, transport, and maintain. 
The installation time is considerable. The number of 
foundations that may be poured is often limited by the 


Pei 8 - “< - 


DISPOSABLE FIBER FORMS are inspected by the author. 


number of forms available. 


Use of forms has reduced construction costs up to 20% 


Aerial Cage Aids Yard-Light Maintenance 


EARL D. DABNEY, Maintenance Man, 
RAYMOND G. ROSEBROCK, Main- 
tenance Helper, Clifty Creek Station, 
Indiana-Kentucky Electric Corp, Madi- 
son, Ind. 


Maintenance of exterior lighting 
fixtures and work on coal conveyors 
or other structures are expedited by 
use of an aerial cage attached to the 
boom of a hydraulic yard crane. 
Besides permitting more efficient 
use of maintenance men’s time, the 
cage extends the usefulness of the 
crane. 

The aerial cage is used to replace 
bulbs in the outdoor street lights 


48 


and transformer bays and to clean 
or repair the fixtures when neces- 
sary. Height and position of the 
lights are such that use of ladders 
would be hazardous and time con- 
suming. When the boom is raised 
to its limit, the underslung, pivoted 
cage permits the occupant to work 
safely, even at a height of 40 ft. 

The platform remains horizontal 
at any height, being pivoted on a 
l-in. bolt. The cage and its attach- 
ment to the crane boom cost under 
$25, including materials and 4 
man-hr for assembly. 

First year’s net saving from this 
expenditure is estimated at over 


$400, based on the saving in man-hr 
for maintenance of yard lighting 
alone. This work with a ladder 
would require 192 man-hr per year. 
With the aerial cage, two men, one 
in the cage and one for the boom 
operation, can do the job in 48 
man-hr per year, a saving of 144 
man-hr. 

Special precautions must be ob- 
served when using the portable 
crane near energized lines. For ex- 
ample, the cage should not be oc- 
cupied while the boom is being 
moved near energized conductors. 
The crane also should be grounded 
with a suitable cable. 
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DURING WINTER the water at all levels in the reservoir 
mixes, effecting a uniform oxygen concentration through- 


Temperature nearly 
uniform with depth 


Dissolved oxygen high 
and nearly uniform 
with depth 


out the whole body of impounded water. Cold water can 
hold more oxygen in solution that can water heated by sun 


Dams Affect Water Properties 


Reduced oxygen concentration in turbine discharge brings 
‘stream pollution’ charges against hydro reservoir operators 


DR D. W. PRITCHARD, Director, Chesa- 
peake Bay Institute, Johns Hopkins 
University, Baltimore, Md. 


Stream pollution has been attrib- 
uted by government agencies to 


Adapted from paper presented at the 
Southeastern Electric Exchange, Engi- 
neering & Operation Committee meeting, 
Atlanta, Ga. 


High temperature - High oxygen surface layer ~ —-— 


— 
_— 


DURING SUMMER a temperature gradient prevents mixing 
of water from different reservoir levels, and failure to mix 


some hydroelectric plants employ- 
ing reservoirs, even though these 
plants discharge no waste into the 
water. But water impounded for 
turbine use undergoes changes in its 
oxygen content, this lowering of 
oxygen concentration being the sole 
basis of the complaint. 


The properties of impounded 
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water alter in certain summer atmos- 
pheric conditions. Top water be- 
comes warmer than that at or near 
the reservoir bottom. The tempera- 
ture gradient restricts the mixing of 
water from different levels, thus pre- 
venting re-aeration of the lower 
water. Aquatic life and the decom- 
position of organic matter deplete 
the deeper water of oxygen. 

When mixing is retarded, the 
flow pattern of water going into 
the turbine intakes alters also. It 


- 


in turn prevents re-aeration of water near the bottom. 
Low flow also contributes to the summertime “pollution” 
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PROJECT EHV: Five-million- 
dollar evidence of General 
Electric’s confidence in the 
continuing growth of the 
electric power industry. 
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General Electric announces... 


PROJECT EHV 


An operating system for study of all aspects of 
extra-high-voltage transmission 460 to 750 kv 


General Electric, with counsel from the elec- 
tric utility industry, will build and operate a 
prototype EHV transmission system. Objec- 
tives are to help extend the electrical indus- 
try’s knowledge of high-voltage phenomena 
and to anticipate the equipment that will be 
needed when EHV transmission becomes 
standard practice. 


The line, 44% miles in length, will parallel 
and be made a part of the Pittsfield-Lee por- 
tion of the Western Massachusetts Electric 
Company’s system. Initial operation in early 
1960 will be at 460 to 500 kv a-c, rising later 
to the 600- to 750-kv range. In 1961, as tests 
proceed at the 650-kv level, power will be 
diverted from the adjacent segment of the 
WMECO line through the EHV system. 

Others co-operating in the project, in addi- 
tion to Western Massachusetts Electric Com- 
pany, are Stone & Webster Engineering 
Corporation, Aluminum Company of America, 
and American Bridge Division of United 
States Steel. 


An Advisory Council representing elec- 
tric utilities, will help determine exact proj- 


ect parameters and the nature and scope of 
research. 
Expected areas of study include: 
e Economics of various a-c super-voltages 
e Lightning and switching surge per- 
formance 
e Effects of conductor size, bundle and 
phase configuration. 
e Mechanical performance of line 
e Effect of conductor temperature 
e Corona loss, radio and television inter- 
ference 
e Reduced basic impulse insulation levels 
A wide variety of measurements with 200 
instruments will be made at 15-minute inter- 
vals during all tests. Data will be processed 
through the 705 electronic data-processing 
machine at General Electric’s Power Trans- 
former Department, which is co-ordinating 
the project. Data will be correlated by ana- 
lytical studies, model investigations and lab- 
oratory research in many G-E Departments. 
For further inforrnation on PROJECT 
EHV, contact your G-E Representative or 
write for bulletin GED-3262, General Electric 
Co., Section 421-56, Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


PROJECT EHV portal-type towers, 158 feet high, 180 feet 
wide (here contrasted with typical present 230-kv towers), 
will allow varied conductor spacings and clearances. 
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PRELIMINARY STUDIES of apparatus and system are now 
under way. Here sample conductor bundle is tested for radio 
interference at G.E.’s Pittsfield High Voltage Laboratory. 





ceases to flow from every reser- 
voir level, and comes only from 
that layer at the intake level, hav- 
ing a more or less uniform tempera- 
ture. As the intakes usually are 
near the reservoir bottom, only 
water of low oxygen content passes 
through the turbines. 

Cold water holds more oxygen in 
solution than does warm water, the 
oxygen saturation of water at 50F 
being 11.3 ppm in contrast with 
8.1 ppm at 80F. Oxygen content is 
used up by the decomposition of 
organic matter, such as industrial 
and human waste, dead aquatic 
organisms, and natural organic ma- 
terials, such as leaves and twigs. 
Aquatic life needs dissolved oxygen 
to survive. Natural water bodies 
get oxygen by exchange with the 
atmosphere and from the photo- 
synthetic activity of aquatic life. 


May Deprive Aquatic Life 


In a healthy impoundment, as in 
a stream, processes using oxygen 
are fewer than those contributing it, 
so that the concentration of this 
element is usually maintained near 
saturation. But new demands for 
oxygen can decrease its concentra- 
tion to a point where aquatic life 
is deprived of it. 

In streams without impoundments 
the oxygen concentration and the 
water’s capacity for safely accept- 
ing waste are governed by the rate 
of flow. The higher this rate, the 
greater is the oxygen capacity to 
handle waste. Accordingly, the most 
critical period for water handling 
waste occurs during low flow. As 
periods of low flow are more fre- 
quent in summer, when the natural 
demand for oxygen is high and the 
oxygen saturation is lowered by the 
temperature, many factors combine 
to worsen water properties. 

Impoundment itself, although 
originally thought to improve the 
assimilative ability of water, has 
aspects that complicate the problem. 
In summer in the middle latitudes 
impounded water tends to stratify, 
the surface layers becoming warmer 
than those deep down. This strati- 
fication increases the resistance of 
high-oxygen surface water to mix- 
ing with the deeper layers, so that 
the rate of oxygen renewal is re- 
duced in the deeper layers. And 
this resistance occurs when the lower 
strata are being depleted of oxygen 
by decaying organic matter. 


52 


There is no_ stratification in 
winter, as the cooling surface layers 
and frequent winds keep the reser- 
voir well mixed. Oxygen intro- 
duced at the surface by exchange 
with the atmosphere is mixed 
throughout the water body, produc- 
ing a nearly saturated water at all 
depths. Water from every layer is 
drawn through the intakes as there 
is no thermal stratification. 

Solar radiation increases as sum- 
mer approaches. This radiation is 
absorbed primarily by the upper 
layers of water, causing them to 
warm and become less dense. The 
temperature differential brings 
stratification and, consequently, less 
vertical mixing of the water. Deeper 
water is cut off from the oxygen 
supplied from both the atmosphere 
and aquatic plants. These plants 
usually are in the upper water strata 
where sunlight is sufficient for 
photosynthesis. 

In a season of moderate winds, 
the upper water has a high tem- 
perature which decreases only 
slightly through a 20-ft layer. But 
deeper than 20 ft, temperature drops 
rapidly with depth in region called 
the thermocline. Below this thermo- 
cline, there is frequently a cold 
layer of nearly uniform temperature, 
but often temperature continues to 
decline all the way to the bottom. 
In calm weather, the thermocline 
may extend nearly to the surface, or 
near the surface a second thermo- 
cline may develop. 


Oxygen Depletion Varies 


Water discharged from a turbine 
draws water of the same density 
toward the dam, the amount of drag 
induced by the flowing layer on 
adjacent ones depending on the dif- 
ference in temperatures. When the 
temperature gradient is large, little 
drag is exerted among layers; when 
small, a flowing layer entrains water 
from adjacent layers. Thus, during 
the summer stratification, water dis- 
charged from the reservoir is drawn 
primarily from layers at the depth 
of the turbine intakes. When the 
intake is below the thermocline, the 
concentration of dissolved oxygen in 
the discharged water may be well 
below saturation. The degree of 
oxygen depletion depends on: 

1. Volume of water stored be- 
low the thermocline compared with 
the mean daily discharge. Reser- 
voirs with large retention time show 


large oxygen depletion. 

2. Depth of turbine intakes. 

3. Age of impoundment. Organic 
material left on the land which was 
inundated continue to need oxygen 
for several years. 

4. Local climatic conditions, 
such as the amount of solar radia- 
tion, frequency and intensity of 
winds, and degree of night cooling. 

5. Character of reservoir flow. 


Retention Time Has Affect 


Small run-of-river reservoirs, 
having a retention time of less than 
ten days, generally exhibit only a 
weak thermal gradient, and oxygen 
depletion is not severe. But a 
reservoir below a larger one which 
has a long retention time and deep 
turbine intakes, usually has a dis- 
charge with oxygen depletion. 

This results from the larger reser- 
voir’s discharge being cold and 
depleted of oxygen. The cold dis- 
charge sinks below the warm sur- 
face of the downstream reservoir, 
thus intensifying normal stratifica- 
tion. When the downstream turbine 
intakes are deep, the cold flow 
passes through the lower impound- 
ment without re-aerating. 

The overturn in early fall ends 
thermal stratification. This phe- 
nomenon is caused by the decrease 
in solar radiation, the advent of cool 
nights, and the increase in mean 
wind velocity. Surface layers be- 
gin to cool, and surface mixing 
extends to lower depths until the 
reservoir loses its stratification, and 
temperature from top to bottom is 
nearly uniform. 

Mixing waters of high and low 
oxygen concentration often pro- 
duces a mixture relatively low in 
dissolved oxygen at all depths. This 
brief condition lasts only until nat- 
ural exchange with the atmosphere 
adds dissolved oxygen. During the 
late fall and winter, the reservoir 
becomes almost uniformly saturated 
with oxygen. 

The peaking characteristic of the 
power plant also affects reservoir 
stratification, but this is a transient 
affect which should be evaluated for 
each reservoir. One way to improve 
the oxygen concentration of water 
discharged from turbines is to raise 
the intakes. Water of greater oxygen 
concentration is then drawn from 
higher reservoir levels. This is es- 
pecially effective when there is a 
large storage above the thermocline. 
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RM standard-design medium transformers 
apply in 90% of the cases 
where “specials” seem to be indicated* 


Are unreviewed application practices costing you the savings offered by standardization of medium transformers 
(501 to 7500 kva, 69 kv and below)? 416-20 


General Electric Co., Schenectady 5, New York. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 
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Engineering Reference Sheet 


NO. 58-16 


Power Factor Related with Corrective Capacitor 


LAURENCE B. STEIN, Jr., Electrical Engineer, The Fisher-Pierce Co., South Braintree, Mass. 


Nomograph shows the effect on circuit power fac- 
tor when capacitive correction is added or removed. 
Equally usable for single and polyphase circuits, it is 
designed to save computation in power factor correc- 
tion problems. 

To relate the four variables, the straight line con- 
necting quantities on the two current (or kva) scales 
must intersect at the turning scale with the straight 
line connecting the quantities on the two power factor 
scales at the left side of the nomograph. 
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I¢ — Capacitor Current or Kva 
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This nomograph is based on the equation: 


+ + [ an (cos ~ nt | pfi = sin (cos ~ pf) 


Where: 
I, = Line current before correction 
I, == Capacitor current 
pf, — Power factor before correction 
pf. — Power factor after correction 


Examples for Use of Nomograph 


1. A 60-amp capacitor current 
(A) is added to a circuit carrying 
160 amp (B) at 0.85 pf lag (C). Re- 
sulting power factor is 0.984 lag (D). 


2. Using the same _ transverse 
lines, a 160-kva circuit (B) operat- 
ing at 0.85 pf lag (C) may be im- 
proved to 0.984 pf lag (D) by the 
addition of 60 kva capacitive cor- 
rection (A). 


These Two Scales May Be’ Multiplied 
By Any Common Factor 


The turning scale represents the quotient I,/1I, laid 
out on a linear scale. This quantity need not be evalu- 
ated in the solution, so the turning scale is not cali- 
brated. Since the turning scale is a ratio, the two 
current scales may be multiplied by a common factor. 

Line current I, (or kva) after correction may be 


calculated by multiplying the current before correction 
I, (or kva) by the ratio of the power factor before 
correction to the power factor after correction. 


= ], Be 
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0” FREE STRIPPING 
Southwire NEOPRENE 


covered copper wire 


@ Strips Many Times Faster 
e No Scraping Necessary for Connections 
e No Sticking or Discoloration 


e No Premium in Price 
ACTUAL UNRETOUCHED PHOTOS 


ENLARGED THREE TIMES 
SHOW THE DIFFERENCE 


ANOTHER SOUTHWIRE FIRST! 

The one single headache associated with Neoprene 
Covered Copper Wire—sticking and discoloration—has 
been eliminated by Southwire. After three years of 
exhaustive research, testing, and development, Southwire 
now provides a completely new compound that is 100% 
free stripping. None of the manifold advantages of Neo- 
prene covering have been sacrificed. You get a far supe- 
rior product at no premium in price when you specify 
Southwire Neoprene Weatherproof Copper Wire. 


e FREE SAMPLES AND TECHNICAL DATA 
ON REQUEST 


, > éE pros 
TErrace 2-6311 CARROLLTON, GEORGIA 


with these quality products: 


@ Bare and Weatherproof Copper and @ U.R.C. (DBWP, TBWP) Copper @ Galvanized Steel Guy Strand and Static Wire 
Aluminum Line Wire @ Copperweld® Conductors @ Aluminized Steel Guy Strand and Static Wire 
@ Neoprene, Polyethylene, and VWP* (Vinyl) @ Copper and Aluminum Building Wire @ Aluminum Alloy Wire 
Weatherproof Copper, Aluminum and Triplex @ ACSR and All Aluminum Cable @ Cable Accessories 


@ ALSO FABRICATORS OF COPPER AND ALUMINUM FOR WIRE AND CABLE MANUFACTURERS 
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Manufacturers News 


L&N Builds Reactor Simulator for Exhibition 


A reactor simulator that precisely 
duplicates operation of Argonne 
National Laboratory’s experimental 
boiling water reactor has been built 
for the Atomic Energy Commision 
by Leeds & Northrup Co, Philadel- 
phia, Pa. Shown above, it will be 
part of the United States exhibit at 
the Second International Confer- 
ence on Peaceful Uses of Atomic 
Energy at Geneva, Switzerland, be- 
ginning September 1. 

The $90,000 simulator comprises 
a full-scale working reproduction of 
controls and instruments for the 
EBWR at Argonne National Lab- 
oratories. Using it, an operator can 
exactly simulate start up and opera- 
tion of the reactor and associated 
power generating equipment. The 
control panel contains instruments 
that indicate and record operation 
on the simulated reactor. These 
readings come from an electronic 
analog computer that makes con- 
trols present simulated readings of 
such data as neutron population, 
rate of energy release, reactor and 
steam temperature and pressure, 
and other conditions. 

By manipulating proper controls 
the operator can actually bring the 


model to proper power level and 
turn it over to automatic operation. 
An operating mistake that might 
damage an actual reactor plant will 
cause the computer controlled model 
to do exactly what controls of a 
real reactor would do—take charge 
until the model is again operating 
properly. 

Following its demonstration at 
the Geneva Conference, the simu- 
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lator will be returned to ANL where 
it will be used to train reactor op- 
erators. Until now ANL, although 
charged with training of student op- 
erators, has been understandably 
reluctant to permit students to ex- 
periment with the actual EBWR 
controls. The new simulator is ex- 
pected to speed training and make it 
more thorough and effective, AEC 
Officials stated. 


Hubbard Has Open House at Research Laboratory 


Hubbard & Co welcomed 75 
guests from all segments of the elec- 
trical industry for an open house 
at the company’s new $1.5 million 
research laboratory in McCook, Ill., 
on July 22. (EW, July 14, 1958, 
p 72). Members of the Hubbard 
staff conducted groups on tours and 
explained the facilities. 

In the group shown are C. H. 
Levee, left, director of the Hubbard 
laboratory, with A. E. Patton, vice 
president of Commonwealth Edison 
Co, and J. C. Sackman, vice presi- 
dent of Northern Indiana Public 
Service Co. Levee points out the 
lightning arrester test equipment, 
one of the laboratory facilities. 


(More Manufacturers News, p. 65) 
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to solve system problems for the industry’ 


*“‘Concentrate on all new and long-range electric utility industry system 
problems . . . devote all your time and efforts to their solution. That’s 
the clear-cut assignment for the special staff of engineers who comprise the West- 
inghouse Electric Utility Engineering Department. 

“Their studies of the complete power system go beyond the ‘how-it-works’ 
boundary. They search for and add to the ‘why’ knowledge. 

“Through the Westinghouse policy of plowing back earnings into long-range 
system studies, these engineers are continuing to develop basic concepts for the 
power systems of today and tomorrow. This work is reported on the following pages.” 


J. K. Dillard, Manager 
Electric Utility Engineering Department 
Westinghouse Electric Corporation 





In the Westinghouse Electric Utility Engineering Department... 


Creative engineering is at work 





on super power systems of the future 


SPONSOR ENGINEERS PROBE THE FUTURI 
During periodic visits to electric utilities, Sam 
Griscom and his fellow-Sponsor Engineers provide 
vital personal communication between engineers in 
utilities and those in the Westinghouse Electric 
Utility Engineering Department. 

Sponsor Engineers discuss original investigations 
and counsel on the latest findings of long-range 
studies at Westinghouse. They review future system 
plans with utilities and search for problems that 


call for extensive probing or task force attack. The 


ADVANCED DEVELOPMENT ENGINEERS TA 
To Derrill Shankle and his group of Advanced- 
Development Engineers, the power systems of the 
future are a challenge . . . a set of problems that 
demand solutions . . . today. 


For example, in the power systems of tomorrow, 
the selection and location of generating units will 
be a far more critical problem than it is now. 
Computer programs must replace today’s rule-of- 
thumb procedures to permit the consideration of 
more factors and alternate plans. Westinghouse 
Advanced Development Engineers are perfecting 
these programs now. 


DISTRIBUTION ENGINEERS EXPLORE NEW 
In the next seven years, electric utilities will add 
enough generation to power another America. Dis- 
tributing that power economically, presents chal- 
lenging problems that demand imagination and 
creative thinking. 

Bob Lawrence and his staff of Distribution Engi- 
neers are answering this challenge by exploring 
countless new and promising concepts of long-range 
system planning. 

e What subtransmission, primary- and secondary- 


voltage levels should be used to serve the 
future load? 


WITH ELECTRIC UTILITIES 
result—new techniques for system planning, better- 


engineered systems for tomorrow. 


Through their advanced work in the Westing- 
house Electric Utility Engineering Department, 
Sponsor Engineers have acquired special skills and 
a special knowledge of the utility power system. 
Through their contacts with electric utilities through- 
out the country, they have dug to the bed-rock of 
a great many field problems. They have anticipated 
and solved others. 


KLE LONG-RANGE PROBLEMS 

At the same time, they are developing digital 
techniques for the study of economical load flow, 
short-circuit and transient stability . . . new tools 


for the system planning engineer. 


As the voltages for transmission increase, so do 
the problems of radio influence, corona loss and 
excessive lightning outages. Through the Westing- 
house policy of plowing back earnings into long- 
range studies, the entire industry is gaining new 
knowledge concerning all these phenomena— knowl- 
edge that will be necessary for easy transition to 
the super voltages of the future. 


CONCEPTS OF SYSTEM PLANNING 
e Which equipment-circuit arrangements will be 


both economical and reliable? 


e What about feeder capacities . . . substation 


sizes and locations? 


These are a few of the areas in which answers are 
being sought today by the Westinghouse Distribu- 
tion Engineers. 
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From generation to distribution, Westinghouse 


SPONSOR ENGINEER HELPS UTILITY 
PLAN TIE-IN OF SUPERCRITICAL UNIT 


When the turbine-generator is a radically new 
design, the problems of tieing it into a system are 
greatly accentuated. A good example is the 5000-psi 
supercritical Eddystone Unit No. 1 of the Phila- 
delphia Electric Company. 

Working with the utility engineers, Chuck 
Wagner investigated the effects of the character- 
istics of this design on the stability of the unit with 
the system. He also helped determine the protection 
and operating requirements. These investigations 
will provide the industry with the answers for other 
large units, as they gain more widespread application. 


PREDICTS PERFORMANCE 
OF SERIES CAPACITOR APPLICATIONS 


By cooperating with utilities that are now designing 
modern high-voltage transmission systems, West- 
inghouse Sponsor Engineers are getting data that 
will benefit the entire industry. 

For example, Ted Bliss helped several utilities 
engineer future series capacitor applications. In 
doing so, he investigated the possibilities of ferro- 
resonance, transient overvoltages, and subsynchron- 
ous operation of induction motors. Drawing on the 
modern analytical facilities at Westinghouse, Ted 
Bliss determined the protection and operating pro- 
cedures required for these installations. 









IF ONE LIGHTNING ARRESTER 
DOES THE JOB, WHY USE MORE! 


As the result of a field study with the engineers of 
the Louisiana Power and Light Company, Sponsor 
Engineer Jim Clayton (above) and Advanced De- 
velopment Engineer Bob Hileman have collected 
data that will help the industry apply lightning 
arresters on a more realistic and economical basis. 


Through a traveling wave analysis, they are able 
to determine surge voltages at all points remote 
from the arrester. They have found that in many 
substations, it’s possible to protect the entire sta- 
tion with a single set of arresters. The safe use of 
fewer arresters is now possible. 


Sponsor Engineers are ready to help 


20-YEAR DISTRIBUTION PLAN TO MEET 
ZOOMING RESIDENTIAL LOAD 


Within 20 years, today’s residential loads will in- 
crease threefold. That was the first report of an 
extensive study made for a southwest utility. 

Working closely with the utility engineers and 
their consultants, Westinghouse Sponsor Engineer 
Miles Maxwell prepared a 20-year plan for the 
distribution system. Flexible and complete in every 
detail, this long-range plan provides for 12-kv volt- 
age as the most economical. 

Through long-range studies such as this, Westing- 
house Sponsor Engineers are helping the industry 
plan for fast-growing residential loads. 
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Special industry problems 


WESTINGHOUSE TRACES MYSTERIOUS 
FAILURES OF LIGHTNING 
ARRESTERS TO SWITCHING SURGES 


Advanced Development Engineers and Sponsor 
Engineers often serve as task forces to investigate 
apparatus failures that can’t be readily explained. 

For example, John Skooglund (above) and Cliff 
Lane checked the mysterious failure of a lightning 
arrester on a 345-kv system. Field measurements 
with high-speed cathode-ray oscillographs and ex- 
tensive analog computer studies proved that the 
trouble was caused, not by lightning, but by dis- 
connect switching surges. 

Westinghouse then developed a series resistor de- 
vice for disconnect switches that effectively dampens 
high-voltage surges. Thus, Westinghouse has given 
the industry the answer to a problem that defied 
solution for many years. 


JOINT PROGRAM IS DEVELOPING 
ACCURATE COMPUTER TECHNIQUES 
FOR EXPANSION PLANS 


Westinghouse Advanced Development Engineers 
are working on computer studies that will provide 
the industry with more accurate data for long-range 
expansion plans. A joint project is now under way 
with the Public Service Electric & Gas Company 
of New Jersey. 

Clarence Baldwin of Westinghouse (above) and 
Charles H. Hoffman, Public Service Electric & Gas 
Co. engineer, recently reported that study groups 
are now developing advanced techniques of evalu- 
ation and computer logic in areas such as these 
—load forecasting, retirement of units, risk of 
shortage, transmission plans, yearly dispatch and 
production cost, capital cost determination and 
present worth economics. 





special skills and special facilities 


REVOLUTIONARY DIGITAL COMPUTER 
PROGRAM SOLVES 
VOLTAGE-CONTROL PROBLEM 


Every regulator and capacitor application should 
be engineered, but engineering man power is too 
expensive to spend on repetitive analyses. 

Working with the American Electric Power Serv- 
ice Corporation, Dave Reps and his associates in 
the Distribution Engineering section have perfected 
a digital computer program that solves typical 
primary feeder problems. 

One hour is required to record the utility data 
on cards or tape. In one minute, the 704 computer 
calculates the solution—the ratings and location of 
the regulators and capacitors, and total application 
cost for alternative methods of controlling voltage 
on the feeder. 


25% SAVINGS WITH HIGHER 
SECONDARY VOLTAGES FOR NEW 
ALL-ELECTRIC HOME AREAS 


Through plowback of earnings into extensive dis- 
tribution studies, Westinghouse has assembled data 
that clearly indicates the need for immediate con- 
sideration of higher secondary voltages for new 
residential areas. 

All-electric homes with electric heating and cool- 
ing make present voltage systems uneconomical in 
most cases. Studies by Hank Lokay and his fellow 
Distribution Engineers show that higher secondary 
voltages in all-electric home areas would result in 
savings of at least 25 per cent. With such a system, 
a hundred or more homes would be served by a 
single transformer which, in turn, would be served 
by higher voltages . . . possibly 34.5-kv. 
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Through coordinated project planning 
... you can save time and gain many services 


Here is a time-saving service for the electric utility 
that selects the most complete line of advanced and 
coordinated apparatus for a new or expanded station. 

Working with the electric utility and its consult- 
ing engineer, the Project Section of the Electric 
Utility Engineering Department can offer contribu- 


HERE’S HOW THE INDUSTRY BENEFITS 
FROM WESTINGHOUSE LONG-RANGE 
STUDIES OF SYSTEM PROBLEMS 


Through the Westinghouse policy of plowing back 
earnings into special and long-range studies, Electric 
Utility Engineers concentrate on the development 
of new system concepts that will help the industry 
meet future loads. 


These engineers pass on the results of their work 


tions based on the special knowledge and experiences 
highlighted on the previous pages. Carey Mann and 
his Project Engineering team can coordinate the 
project requirements with the many services in 
Westinghouse. You gain the advantages of one 
order, one contact, one responsibility. 


to the industry through Sponsor Engineers, AIEE 
papers and annual conferences with electric utilitty. 
engineers. They also author the Transmission arid 
Distribution Reference Book. Its value as the stand- 
ard reference work on utility systems is proved by 
the sale of more than 50,000 copies. 

Westinghouse considers this work of helping plan, 
evaluate, test and apply new ideas and systems its 
obligation to the industry . . . an obligation which 
it will continue to fulfill in the future as it has in 
the past. CP-1048 
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Water-Thinned Insulating 
Varnish Cuts Fire Hazard 


A water-reducible insulating var- 
nish that will reportedly neither 
burn nor support combustion, is 
known as Ajax Emulsion insulating 
varnish. It is a development of Sher- 
win-Williams Co, Cleveland, Ohio. 

Ordinary tap water is used to thin 
the new varnish. D. S. Gaarder, 
manager of the paint firm’s indus- 
trial division, said “Despite the fact 
that water is used, the emulsion in- 
sulating varnish does not absorb any 
more moisture from the air than do 
solvent type varnishes”. He contin- 
ued, “In addition, the new material 
has superior dielectric strength and 
is unaffected by transformer oils now 
in general use. Chemical and solvent 
resistance are also excellent, as per- 
formance tests with sulphuric and 
caustic soda and acetone, toluol, 
VM&P naphtha, ethyl alcohol and 
mineral spirits have shown”. 

An indication of the degree of 
protection the insulating varnish pro- 
vides is shown in the results of 
a 1% hp, 3-phase, Class A motor 
tested on a cycle based on AIEE 
test code 1-C, Paper No. 510. The 
motor was reversed every 6 sec for 
24 hr a day and 221 F was main- 
tained. The reversing was continual 
for over 3100 hr before failure when 
the varnished fabric deteriorated. 


Here is a Peek at 
Some New Products 


© Dual range is a feature of the Lin- 
coln Type PW polyphase watthour/ 
watt thermal demand meter. The 
manufacturer, Sangamo Electric Co, 
Springfield, Ill., reports the meter is 
a good choice for installations where 
future load growth is anticipated. 

e Two pre-insulated connectors for 
underground network cables are an 
addition to the line manufactured by 
Dossert Mfg Co, Brooklyn, N. Y. 
The Micon connector, used for join- 
ing 2 to 18 cables, is available with 
either a natural rubber or a syn- 
thetic rubber compound. The crab 
connector, accommodating 4 to 12 
cables, has a natural rubber com- 
pound coated with a neoprene dip. 
¢A centralized control system for 
unattended power stations and sub- 
stations provides up to 105 channels 

(Continued on page 66) 
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pole and 
power line 
leaning... 


GALVANIZED 
STEEL STRAND 


Whether it is an installation involving exposure to the cor- 
rosive action of acrid industrial fumes or to severe storms— 
public utility linemen know that CFaI Galvanized Steel 
Strand will withstand rugged service. 


Meticulous adherence to standards characterizes every step in 
the manufacture of CF«I Galvanized Steel Strand. It meets 
or exceeds ASTM Specifications A-122 or A-363—or, if you 
prefer, our Buffalo, N. Y. or Pueblo, Colo. plants will make 
it to your specifications in seven- or three-wire constructions. 
When you’re in the market for top quality, guy, messenger or 
overhead ground wire, contact your nearby CFI representa- 
tive or your local electrical distributor. 


5690 


| GALVANIZED STEEL STRAND 


C THE COLORADO FUEL AND IRON CORPORATION 


Albuquerque « Amarillo e Atfanta « Billings e Boise ¢ Boston e Buffalo « Butte « Chicago « Denver 
| Detroit e El Paso e Ft. Worth « Houston e Kansas City « Lincoln (Neb.) « Los Angeles « New Orleans 
| New York e Oakland e Oklahoma City « Philadelphia « Phoenix « Portland « Pueblo « Salt Lake City 
| Sen Francisco @ Seattle ¢ Spokane e Wichita. CFal OFFICES IN CANADA: Montreal « Toronto 
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Preview of Products 
(Continued from page 65) 


of control supervision and a maxi- 
mum of 30 channels of continuous 
telemetry over one transmission cir- 
cuit. It is a development of Applied 
Science Corp of Princeton (ASCOP), 
Princeton, N. J. The pioneer model 
was made for an eastern electric 
utility to centrally control an unat- 
tended remote cable oil pumping 
plant, and provide alarm for off- 
normal equipment operations and 
continuous telemetered records of 
two oil pressures and an oil level. 
eA 200-amp socket meter mount- 
ing provides a by-pass for the meter 
when making a change, without 
interrupting the circuit. This mount- 
ing is marketed by Code Equipment 
Sales Co, Philadelphia, Pa. 


Eleven Manufacturers 
Report 6 Months Earnings 


Manufacturers’ sales, net earn- 
ings, and earnings per common 
share are reported for the six 
months ending June 30, 1958 and 
the corresponding 1957 period, un- 
less otherwise indicated. 
Allis-Chalmers Mfg Co. Sales 1958 
—$269,506,611, for 1957—$285,- 
831,554; earnings 1958—$8,399,- 
788, for 1957—$11,048,383; per 
share 1958—$1.02, for 1957— 
$1.35. 

Combustion Engineering Co. Sales 
1958—$164,721,318, for 1957— 
$105,415,726; earnings 1958—$3,- 
618,708, for 1957—$3,503,792; 
per share 1958—$1.12, for 1957— 
$1.09. 

Copperweld Steel Co. Sales 1958— 
$40,433,967, for 1957—$67,986,- 
565; loss 1958—$207,138, income 
1957—$1,989,981; per share 1958 
—none, for 1957—$1.76. 

Foster Wheeler Corp. Billings 1958 


a —$94,388,797, for 1957—$75,- 
Drop Forged 399,644; earnings 1958—$1,770,- 


STRAIN YOKE SETS | 2°. {1 _1957—S1,092,986;_ per 
share 1958—$2.98, for 1957— 
$1.84. 

Superior resistance to shock and fatigue Kaiser Aluminum & Chemical Co. 
Forged plates with full radius (corona free) edge | pe i ceetaae apace 
Specify the best—BTC Hi-Line Hardware 1958—$11,833,000, for 1957— 
$15,697,000; per share 1958— 
$0.66, for 1957—$0.97. 

THE BREWER-TITCHENER CORPORATION Kennecott Copper Corp. Sales 1958 
= NE: —$132,656,517, for 1957—$162.,- 
433,827; earnings 1958—$22,959,- 
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071, for 1957—$49,331,408; per 
share 1958—$2.12; for 1957— 
$4.56. 

Okonite Co. Sales—not reported; 
earnings 1958—{loss $237,924), 
for 1957—-$16,140; per share 1958 
—(loss $1.10), for 1957—$0.08. 
Square D Co. Sales 1958—$44,- 
821,331, for 1957—$50,696,210; 
earnings 1958—$2,655,779, for 
1957—$4,464,656; per share 1958 
—$0.51, for 1957—$0.85. 
Sylvania Electric Products Inc. 
Sales 1958 — $147,576,216, for 
1957 — $162,520,532; earnings 
1958—$2,582,870, for 1957— 
$4,788,669; per share 1958— 
$0.67, for 1957—$1.30. 

Triangle Conduit & Cable Co. Sales 
1958 — $26,333,706, for 1957— 
$28,084,511; earnings 1958— 
$1,090,893, for 1957—$1,704,103; 
per share 1958—$0.80; for 1957— 
$1.26. 

Westinghouse Electric Corp. Sales 
1958—-$923,961,000, for 1957— 
$982,939,000; earnings 1958— 
$29,973,060, for 1957—$30,615,- 
000; per share 1958—$1.70, for 
1957—$1.77. 


MANUFACTURERS BRIEFS 


Combustion Engineering Inc, New 
York, reports that more than 100 
controlled circulation boilers, repre- 
senting approximately a $500-mil- 
lion investment, have been pur- 
chased by the American utility 
industry. Virginia Electric & Power 
Co was the first utility company to 
purchase a unit following Combus- 
tion’s introduction of this high-pres- 
sure design in 1950. 


Hubbard & Co executive offices are 
now in the Borg-Warner Building, 
200 South Michigan Ave, Chicago, 
Ill, having moved August 1 from 
Pittsburgh, Pa. 


Kaiser Aluminum & Chemical Sales 
Inc, has furnished aluminum sheet 
for one of the first installations of 
boiler lagging at a central power 
generating station. The 140,000 Ib 
of stucco embossed flat and box 
ribbed sheet covers two 250,000-kw 
boiler units of “outdoor type” con- 
struction at an Ohio Power Co plant 
at Beverly, Ohio. 
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SPECIAL ZINC-RICH COATING GIVES 
GALVANIC PROTECTION TO METALS 


Galvanox is a special coating composed of an extremely high 
percentage of metallic zinc in an organic binder. The resulting 
film supplies an electro-chemical type of protection long asso- 
ciated with galvanizing. Applied as a paint, it dries and “cures” 
to form a very dense coating of metallic zinc. 


Galvanox comes ready-mixed in a natural zinc color only and 
has specialized uses and applications, as: 


For replacing galvanizing 

For reconditioning galvanizing 

For covering arc welds and welding 

For use in conjunction with cathodic protection 
For use as an electrical conductor 

For minimizing electrolysis 

For use as a metal filler 

For underwater, underground or high 

humidity exposures. 


Learn more about the application of Galvanox and its low cost. 
Write today for a copy of “Galvanox by Subox.” 


Established 1924 
3 Fairmount Plant 
Hackensack, N. J. 





Pneumatic Interrupter Control 


. . » provides remote or automatic operation of HPL-C 
metal-enclosed interrupter switches, in ratings of 600 
through 2,000 amp and 2.4 through 14.4 kv. Consisting 
of double-acting air motor, linkages, solenoid valve, 
and air cylinder, the system permits remote pushbutton 
control, automatic throwover, and circuit opening on 
overload with thermal or overload relay sensing. Manual 
operating handle, used only in emergencies, is removed 
from operating mechanism and bolted to enclosure. 
Key interlock prevents accidental manual operation of 
switch. Air cylinder may be located outside cabinet. 
Unit requires little maintenance. 

R&IE Equipment Div, I-T-E Circuit Breaker Co, 


Disconnect . . . 


. +. Uses epoxy resin to provide posi- 
tive bond between metal parts and 
wet-process porcelain housing. 
Resin is not subject to shrinkage 
cracks that would permit water entry 


and cause freezing damage. Avail- 
able in ratings of 200, 400, and 600 
amp at 7.8 kv, this unit has double 
blade of heavy bus-bar copper, and 
multiple contact points. Switch may 
be mounted in vertical position or at 
angle of 20 deg to vertical. Blade 
is completely dead in full open posi- 
tion, since hinge is electrically iso- 
lated. Door can be closed with blade 
open to prevent weather damage to 
contacts. Terminals are cadmium- 
plated to take copper, aluminum, or 
ACSR conductors. Design assures 
operation under all conditions. 

A. B. Chance Co, Centralia, Mo. 
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Greensburg, Pa. 


Distribution Transformer 


. » in single-phase, pole-type line 
are completely redesigned to have 
improved electrical characteristics, 
lighter weight, and easier main- 
tenance. New core has every air 
gap bridged to reduce exciting cur- 
rent. Change in coil proportions 
provides lower impedance and 
losses, producing better regulation 
and improved efficiency. Redesigned 
bushings are internally clamped and 
have large tin-plated connectors. 
Line includes ratings from 3 to 167 
kva for voltages of 18 kv and below. 
Moloney Electrical Co, St. Louis 20, 
Mo. 


Compression Connectors 


- + + permit simple, two-handed 
installation, either hot or cold. 
Available in 23 sizes, these KPD 
and KPO Press-On parallel con- 
nectors accommodate No. 6 solid 
to 4/0 ACSR, aluminum-to-alumi- 
num, or copper-to-copper. Built-in 
spacer minimizes corrosion in bime- 
tallic joints and prevents cold flow 


in aluminum-to-aluminum joints. It 
also prevents conductor damage 
from strand cutting. Units can be 
installed in existing hydraulic or 
mechanical crimping tools standard 
dies. Made of pure aluminum, they 
are factory etched and coated and 
are prefilled with inhibitor. Top 
of connector wraps run conductor 
in solid wall of metal to prevent 
corrosion products from entering 
along conductor axis. 

Penn-Union Electric Corp, Erie, Pa. 


Aerial Platform .. . 


... is more compact and has simpli- 
fied control system. Operator on 
platform operates valves of hy- 
draulic system by direct mechanical 
(Continued on page 70) 
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Allis-Chalmers—25 Years of Leadership in 5/8% Regulators 


Vari-Amp Ratings 


to 668 Amperes on Allis-Chalmers 
distribution voltage regulators 


RATING RANGE AND CURRENT RATINGS AVAILABLE 


VOLTS 
2,500 





' 17 18 20 24 
25 28 30 34 40 
: 50 55 60 68 80 
. 75 83 90 102 120 
7,620 100 110 120 135 160 
150 165 180 203 240 
219/241 241/265 263/289 296/326 351/386 
328/361 361/397 394/434 443/487 525/578 


Chart shows ratings to 668 amperes 
with 21 new Vazci-Amp ratings 


Vari-Amp can now be used to increase regulator capacity (while decreasing range of 
regulation) to a maximum allowable current of 668 amperes or 160%. This new de- 
velopment results in increased applications for distribution regulators and further 
lowers the cost of regulation. 

You now get as much as 50% increased kva capacity on 21 different ratings of 
Allis-Chalmers 54% step regulators. 

These new load-carrying capabilities have been tested in actual field service for 
four years and many of the new ratings are in stock for immediate shipment. Behind 
this announcement is the continuous development program that has maintained Allis- 
Chalmers design and operational leadership during the past 25 years. 

For details, contact your nearby A-C office, or write Allis-Chalmers, Power Equip- 
ment Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 





’s NEW! 


Wire that combines the strength of steel with 
the high corrosion resistance of aluminum 


PAGE has successfully combined two time-tested metals into a 
revolutionary new wire —ACCO ALUMINIZED—that has a ductile, 
protective coating of aluminum bonded to iron and steel wire by a 
hot-dip method. This product is covered by and is manufactured 
under processes covered by U.S. and foreign patents. 

Now PAGE offers ACCO ALUMINIZED Steel Strand for guy wire, 
ground wire and messenger wire applications. Can be used with 
Preformed Guy-Grip dead-ends made of ACCO ALUMINIZED Wire, or 
with galvanized pole hardware. Here is evidence of ACCO ALUMINIZED 
Steel Strand’s superiority: salt spray tests conducted in strict accord- 


ance with ASTM procedures 
show that, for equal thick- 
Also...PAGE dumincped 
ACSR CORE WIRE 
Aluminum Conductor 


ness of coating, aluminized 
outlasts galvanized by more 

Cable with PAGE acco 
ALUMINIZED ACSR 


Core Wire is now 
available from many 
manufacturers of con- 
ductor cable. Product 
pm control is as- 
y a special test- 
procedure mutu- 
ally " dendned by 
PAGE and ALCOA. 


Send for Informative Booklet 


How about ductility and ad- 
herence properties of alu- 
minized wire? Why does 
aluminizing create a true 
duplex coating over the 
core? How does aluminum 


ALL STANDARD GRADES 
* PAGE ACCO ALUMINIZED Steel 
Strand is available in Common, 
Siemans- Martin, ee Stre: meat 
Extra High Strength and Utility 
grades with Shanken properties 


ae ASTM Looe A-122-54-T 


-55-T 
ame We will continue to make 
and market PAGE Stainless Steel 
Strand and pace Galvanized 


“sacrifice itself” to pro- 
vide electrochemical pro- 
tection? For answers, 
write us at Monessen, 


Strand, as heretofore, in 3-, 7- and 
19-wire construction. 


SIRI 


folam batt 
Tena; 


Pa., asking for Booklet 
DH537-A. 


Page Steel and Wire Division 
AMERICAN CHAIN & CABLE 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston, 
Los Angeles, New York, Philadelphia, Portland, Ore., 
San Francisco, Bridgeport, Conn. 


| 
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Aerial Lift . 


(Continued from page 68) 


linkage control system. System pro- 
vides immediate, positive response 
and eliminates hydraulic hose in 
upper boom, simplifying mainte- 
nance. Model with 40-ft working 
height has 1,000-Ib capacity; 50-ft 
model has 500-lb capacity. Unit 
requires less headroom and less in- 
stallation space on truck. Unit is 
powered through power take-off or 
by separate engine. 7 
Pitman Mfg Co, 300 W 79th Ter- 
race, Kansas City, Mo. 


Al Distribution Clamp .. . 


. . » has little galvanic corrosion and 
can be used for copper-to-aluminum, 
connections without copper liners? 
It is offered in three sizes to accom 
modate conductors from No. 6 to 
1/0, from No. 2 to 4/0, and from 
1/0 to 336.4 Mcm, strand, solid, 
and ACSR. Conductor range is 
stamped on each clamp. Unit has 
single hex-head bolt and all parts 
are captive. Current carrying parts 
are extruded aluminum alloy with 
high electrical and thermal conduc- 
tivity.and high coefficient of linear 
expansion. Factory-applied inhibi- 
tor is optional. 

Reliable Electric Co, Franklin Park, 
Til. 


UG Cable Connector ... 


. . « is waterproof and easily in- 
stalled. Intended for use in power 
distribution, and street, tunnel, high- 
way, or airport lighting, it uses 
plug-in fittings to permit separation 
for testing and servicing after as- 
sembly is completed. Kit includes 
molded rubber receptacle housing 
with disposable assembly sleeve; 
metal receptacle fitting with dispos- 
able assembly pin; molded rubber 
housing for the plug; and a metal 
(Continued on page 72) 
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Helping the power industry grow 


|! 


Here the brush of Stanley Meltzoff graphically depicts the alpha and omega of another great 
power project—the intricate installation nearing completion, the gloved hand of a skilled 
craftsman grasping the template used by the engineer and draftsman in translating the design. 


Control Costs in Construction 


Regardless of the size and complexity of a project, cost 
control is invariably an important factor in its design 
and construction. Our experienced teams have proved 
over and over their ability to complete projects on 
schedule and within established budget limits. We 
offer a broad, flexible range of services—and facilities 
that can be adapted to moderate or extensive needs. 

We have worked with many well-known utilities 


and industrial firms in designing and constructing 


hydroelectric and thermal plants, electric substations, 
and installations for supplying heating and process 
steam. 

Let the skills and creative abilities of United En- 
gineers augment the engineering staff of your own or- 
ganization. We invite you to share and profit from 


our background of more than 70 years’ experience. 


UNITED ENGINEERS 


& Constructors Inc 


U.E.&C. (Canada) Ltd. 
Designers *« Constructors * Consulting Engineers 
New York * PHILADELPHIA * Chicago 
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Cat No 169-GE 


For installing Socket Type Meters on | Existing 
Bottom Connected Equipment. 
Many other styles in production. 


SEND US YOUR PROBLEMS 


ANCHOR MANUFACTURING CO. 


MANCHESTER, NEW HAMPSHIRE 


Pesuneres w 


PORTABLE PHASE | © 
ANGLE |: 
METER 


pues susaws 


FOUR SIZES + %, 1%, 3 and 6 Tons 


Secthate 
self-con- 
tained, 
and re- | 
quiring no | 
auxiliary 
equipment for 
its operation, this 
Portable Phase Angle 
Meter offers a direct way of | 
checking relay and instrument | 
connections, particularly directional 
over-current relays, differential relays 
or similar equipment. It may also be ; 
used to measure the prevailing power | | 
factor in each phase of a polyphase 
watthour meter installation. The de- | 
vice has a frequency of 60 cycle, with 
voltage ranges of 60, 120 and 240 | 
volt. Current ranges ore 1, 2.5 and 5 | 
amp. . . . DIMENSIONS: 9% x 6% x | 
5% inches. Weight 19 pounds. | 


FEATURES 
® Lubricated for life 
® Hooks are 
drop-forged 
® Special alloy-steel 
chains 
® Chain sheaves 
of drop-forged 
alloy steel 
® Gear teeth cut 
to precision limits 
® Load brake is 
dependable and safe 
© Weights: 

%-ton, 14 Ibs. 
144-ton, 2344 Ibs. 
3-ton, 3614 lbs. 
6-ton, 63 Ibs. 


be Hoe Ges bes ee” 
Also available in other 
voltage combinations 


Write for Bulletin #75 
for complete information 


TERA d, ia i a iB 


PHILADELPHIA 40 


Write to York, Pa., office for 
ls eens 


UG Cable Connector 
(Continued from page 70) 


plug fitting. Insulating jelly is in- 
serted in all voids in each housing 
to prevent formation of corona, ex- 
clude moisture, and ease attach- 
ment of cable. 

AGA Div, Elastic Stop Nut Corp 
of America, Elizabeth, N. J. 


Compression L Taps 


. . « for use with 5é-in. crimping 
dies are available in 15 sizes for 
connecting all combinations of No. 
8 solid copper or aluminum to No. 
2 stranded copper, aluminum, or 
ASCR. Heavy aluminum section 
connecting run and tap compres- 
sion barrels keeps dissimilar metals 
widely separated. Both compression 
areas are indent marked. Tap bar- 
rel is filled with inhibitor and capped 
with color-coded plastic that may be 
easily punctured by tap wire. Spe- 
cial inhibitor in run area main- 
tains low resistance contact. Line 
is designated DCL. 

Anderson Electric Corp, P.O. Box 
2151, Birmingham 1, Ala. 


Tape Transport System .. . 


. « » for recording, storing, and re- 
producing analog or digital data 
has capstan drives with 2-millisec 
start-stop times that permit tape to 
run in either direction at speeds of 
7.5 to 60 ips. For special applica- 
(Continued on page 74) 
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Fabrication of the Type 316 Stain- 
less main steam piping for Philadel- 
phia Electric Company’s new Eddy- 
stone Station, Unit No. 1, comes 
nearer to completion—in The M. W. 
Kellogg Company’s Jersey City 
shops. 

Designed for use at a record 5,000 
psi-1200 F.,thesesteam lines required 
the heaviest wall thicknesses ever 
used in Type 316 steam-electric 
plant piping. 

To fabricate 2,400 ft. of such 
heavy-walled stainless piping to ex- 
acting specifications is, in itself, a 
task that few fabricators could be 


entrusted to undertake. For many 
years M. W. Kellogg has been test- 
ing and evaluating materials, and 
perfecting fabricating techniques, in 
conjunction with the foremost power 
companies and major equipment 
suppliers. This experience assures 
today’s ultimate in operating effi- 
ciency. 

Kellogg welcomes the opportunity 
to discuss its complete power piping 
design, fabrication, and erection fa- 
cilities with consulting engineers, 
engineers of power generating com- 
panies, and manufacturers of boilers, 
turbines, and allied equipment. 


Fabricated Products Sales Division 
THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Co., Lid., Toronto « Kellogg international Corp., London * Kellogg Pan American Corp., New 
York « Soctete Kellogg, Paris « Companhia Kellogg Brastietra, Rie de Janetro + Compania Kellogg de Venezuela, Caracas 


KELLOGG’S 


FABRICATING 


TECHNIQUES 


KEEP PACE 


Photo above, of section of Type 316 piping 
being welded, dramatically shows ratio of wall 
thickness to inside diameter. This section has 
already been bent, in rear, to a 90° angle. 
Below, welded joints of smaller section of Type 
316 being ground to dimensions. The bend on 
this section is visible at left. 


POWER PIPING-THE VITAL LINK 
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Tape Transport System 


(Continued on page 72) 


tions, high speed of 150 ips is also 
available. This fully transistorized 
equipment takes tape widths from 
0.25 to 2 in., and has storage bins 
for 3,000 in. of tape. Known as the 
Model 424, it has modular con- 
struction and a moderate power dis- 
sipation. 

D. G. C. Hare Co, New Canaan, 
Conn. 


Cable Couplers... 


.. . for portable cables rated up to 
7.5 kv provide safe, convenient 
means of connecting mining equip- 
ment, electric shovels, portable sub- 
stations, or junction boxes. They 
may also be used for joining lengths 
of high voltage cable. Rated 300- 
amp, grounded neutral, each coup- 
ler comprises a plug and socket, 
each with three contacts for con- 
ducting power, and one for shield- 
ing or grounding wires. Contacts 
are mounted in and protected by 
one-piece, heavy duty pressure 
molded insulators. Ground check 
circuit contacts can be provided for 
systems using ground continuity 
circuit checks. 

PLM Products, Inc, 3871 W. 150th 
St, Cleveland 11, Ohio 


More New Products 


Top-mounted hoist capable of han- 
dling 500-Ib, lifts low voltage power 
circuit breakers into, and out of, 
low voltage switchgear cubicles 
where ceiling-mounted hoists are 
not useable. It is mounted on dual 
channel track bolted to top of 
switchgear lineup.—Allis Chalmers 
Manufacturing co, Milwaukee 1, 
Wis. 


Digital data recorder transcriber 
measures temperature, pressure, 
strain and other process variables, 
converting electrical signals to digits 
on magnetic tape at rate of 10,000 
samples per sec. Pre-determined 
portions can be selected and rear- 
ranged in block form for processing 
in computer.—Minneapolis-Honey- 
well Regulator Co, Minneapolis 8, 
Minn. 











Of all manufacturers of 
power capacitors only C-D 
puts each and every 

unit through a full voltage 
energization test before 
shipment to you. This is why 
C-D delivers an unbeatable 


99. 6 %-sure performance 


RFORMANCE 


in the field. 


SPECIFY 
15, 25, 33.3, 50 a St wee eee for 
pli 


ae waa rahe sis 
‘ ia rec a ali ae sare ely me whe purchasing tee aa oa CORNELL. DUBILIER 
: hades Soar rp., "he ept. “Ew ‘= om oad rel Dab shi POWER-FACTOR 
reer ane 





Air Break Switches with oil interrupter units . . . 


Interrupt Loads Economically 


ALOYSIUS J. HOELZ, Plant 
Hevi-Duty Electric Co, 


Engineer, 
Watertown, 


by Line Material air break switches 


INDUSTRIAL APPLICATIONS 


27.5-kv utility supply to 2.4/4.16 
kv for distribution to individual 
buildings. 

Oil interrupters were selected be- 
cause they could meet all high volt- 
age switching requirements at a 
reasonable cost. Normal load cur- 
rents, both present and future, and 
magnetizing currents are easily inter- 
rupted. Addition of the interrupters 
does not change electrical clear- 
ances, phase spacings, or perform- 
ance under icing conditions. Rou- 
tine maintenance is simple—an oil 
change and general inspection of in- 
ternal contacts after five years serv- 
ice or 500 operations. 

Switching versatility of the oil 
interrupters has important advan- 
tages to both the utility and the 
customer. Utility trips to switch the 
high voltage side of the substation 
are fewer. lf a high voltage fuse 
blows during production hours, it 
can be replaced by plant mainte- 
nance personnel and production re- 
sumed in a matter of minutes. Plant 
or fire-fighting personnel can de-en- 


Wisconsin 


Economical high voltage switch- 
ing at Hevi-Duty Electric Co’s Wa- 
tertown, Wis substation is provided 


equipped with oil interrupter units. 
These units provide plant personnel 
with a safe reliable means of de-en- 
ergizing the substation, which has 
one 500-kva transformer and pro- 
vision for a second. It converts the 


ergize the substation immediately in 
an emergency. During plant shut- 
downs, routine maintenance on sub- 
station equipment can be performed 
at the convenience of plant main- 
tenance men. 


Infra-Red Speeds Drying 


R. O. SMITH, Industrial Sales Engineer, The Connecticut Light & 
Power Co, Meriden, Conn. 


Production volume has been stepped up, product qual- 
ity improved and safety further assured with the instal- 
lation of an infra-red oven with high intensity quartz 
lamps to bake paint on license plates at the Connecti- 
cut Reformatory, Cheshire, Conn. Metal plates are now 
processed in a 78-kw percentage time controlled con- 
veyorized oven which replaced four batch-type ovens. 
The new installation requires less floor space, reduces 
finishing costs and is considerably cleaner and safer. 

A ¥%-hp mono-rail conveyor can carry the plates in 
and out of the ventilated oven at the rate of 2,000 pairs 
in six hours—or two minutes per pair. The result is 
a better bake than the old, convection method. 

Versatility is an added advantage. The new installa- 
tion is also used for degreasing, replacing an unsuitable 
chemical method. The oven may be run on high heat 
of 700F for thermal degreasing. Heats of 300F for 


76 


prime coats and 250F for top coats are available 
through the use of ~n interval timer. Changes are made 
almost instantaneously with no warm-up time. 

(More Selling on page 78) 
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Tension Stringing with PENGO Equipment 


Saves costly manhours in lagging. “> Safest, most economical way of stringing transmission, 
distribution and even secondary lines. 
-% Reduces number of set-ups 
(can string 2 or 3 reels per phase “<- Its greatest savings are effected when stringing over and 
from a single set-up). through energized circuits... by far the safest, too! 


Smooth, positive control of conductor tension can be 
maintained at all times regardless of model or size of 
PENGO tensioning equipment used. The large, spe- 
cially designed PENGO disc brakes are mounted 
away from the Bullwheels to assure dissipation of 
the heat generated by the continuous braking action 
and prevent transmission of the heat to the Bull- 


wheels. 


PENGO pulling and tensioning equipment is de- 
signed and built by an organization with years of 
actual line construction experience and a thorough 
knowledge of stringing problems and requirements. 
PENGO Tension-Stringing equipment has been thor- | 
oughly proven in world-wide use, under the widest 


range of conditions. 


PENGO offers more than 40 models of Tension- 
Stringing equipment to meet any requirement as to 


conductor sizes, terrain, and stringing conditions. 


oll 
Se 


Via 


SS 


PETERSEN ENGINEERING CO., INC. 
Santa Clara, Calif. Dept. G8 


Please send PENGO Tension-Stringing 
equipment data to: 


List your requirements and —- i 
send for descriptive litera- —~sSieaa>—4 j— NAME: 
ture and prices. >” (ae nn 


ENGINEERING CO., INC. 


Sante Clara, California | AD0RESS: 
B-3 
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RESIDENTIAL 


‘Supermarket’ Ad Sells Kwhrs to Female Mind 


How do you sell electricity to 
women, when it doesn’t come pack- 
aged, bottled or bagged? When it 
can’t be eaten, worn or smoked? 
And also show it costs so little for 
what it does for them? 

Wisconsin Power & Light Co’s 
Public Information Director W. S. 
Johnson, with the help of Reddy 


Headline stresses 
values ‘today and 
everyday.’ Women, 
often more value- 
conscious than men, 
will be attracted 

to ad by this. 


Note that cost-of- 
electricity story 

is plugged immedi- 
ately under the 
‘Supermarket’ slug. 


Reader's eye goes 
first to name of 
item, then to what 


Kilowatt, has come up with an 
answer that is making a stir in utilicy 
sales circles. Beginning with what 
he calls “the relationship of food to 
the strongest of instincts, self preser- 
vation,” ad man Johnson looked 
around for a way to tie it to elec- 
tricity, and then put both in a 
format women (who buy so much 


AAS 


Today and Every Day 


AT REDDY KILOWATT'S 


BestBuy Su 
Cost of electricity 
43 cups of the most delicious coffee you hove 


ever tested brewed evtematically in you Tg 
electric coffeemaker for only - - - 


Whole Picnic HAMS 


— boked to perfection in your automatic 
electric rooster, ready to toke with 
you to the picnic for enly = - aA 


of everything, including kwhrs) 
would read. The result: A “Super- 
market” ad (see below) listing food 
and household items, and the cor- 
responding electricity costs for 
cooking, freezing, and using thein. 
The 1,000-line ad appeared on 
Thursdays, with regular supermar- 
ket ads, on the food page. 


Reddy Kilowatt es- 
tablishes electric 
identity right at 
top of ad. This is 
important to catch 
attention of reader 
who might pass 

by without realiz- 
ing ad’s message. 


SPECIAL 


Copy talks about 
brewing coffee, 
rather than drink- 
ing it. This is us- 
vally a women’s 
job, has more ap- 


. 
Fruits and Vegetables 
Oranges juscy thin-shunned. Your electrec 
juicer will squeeze all the juice 


Your tommy will vie during the month ot @ cost tor Kk 
electrcity of lew thon 


Golden Pancakes Beans, Tomatoes — ....... » 


Beef Roast ae 
—- the finest you've ever Light fluffy poncokes that will make 


your wlectrc freezer along with dozens of other 
tasted. Done to « turn with shrinkage reduced fs aur meets ater—i98 Sabed on Kk items of © cost for electricity per day of onty 
tO G minemum im your electric oven for only . 

your electric grill for only - - - 


peal to her than to 
a man, who thinks 
about drinking it. 


appears unbeliev- 
ably low price. 
Copy stresses per- 
fection and ease of 
electric cooking. 


Juicy. tender, trench fred to o golden 


brown in @ deep fryer ato cost x 


tor electricity of only 


Pork and Beams — croc» ro se 


12 pervons—boted Boston style in your elec c 
tre casserole for only "2. 


Labor-saving fea- 
tures of electric 
housewares are 
pegged to house- 


Ad is seasonal. A 
summer food item 
head allows copy 
to push electric 
freezer story, im- 
mediately below the 
cooking copy. 


Roll copy stresses 
both electric bak- 
ing and freezing. 
Deepfryer, range, 
and toaster are 
brought to reader’s 
mind right here. 


Note signature 
slug again identi- 
fies electricity by 
using Reddy Kilo- 
watt 
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Roast Turkey — kept cold for © whole 


doy along with everything ele in your re 2 


Delicious Cold Roast Bee! . . . easily 
sheed tor in berween-meols. snacks 
o* picnic lunches. Cost per 

day for sofe keeping in & 
your freezer - 


Bakery Treats 


Luscious Fiever ot Low, Low Prices 


Cleaning Specials 


ee eet mmm © bet of ether 
Grooms SSeS == 
a Maree wee cleetrnwtly te ently - : 


Home-Made Rolls Boke ‘em when the 
weother is cool - 

freeze them —- store in your big 16 cubic 

foot home freezer long with dozen of 

other tems for @ daily cost of electricity of only 


—.8 dozen done to pertec 
fen in your electric deep i 

Cookies — for the lunchbox, 6 dozen 
boked in the oven of your elec: DE 


—to your toste—14 golden slices 1 
Toast trom your evtomatc elect < tooster e 


Fluffy Cakes whipped in your electou i 


mixer ot @ cost for electricity of lem thon 


Lettu -hept crap ond tresh in the craper 
CO drower of your retrignreter tor devs 
ond days tor only er ce ees ee 
Fresh Fish = c2t'om 

thot dedn | get owoy ond store 
in your freezer for months for enly - - - « 


Fresh Wisconsin Dairy Butter 


— kept “Just right for spreading” in the specie! 
“butter-keeper” in your refrigerator ot © cow for 
electricity 10 wmall thet it would toke doy: to we up 


bee Cone occ tee ee 


your retrigeraro the cost for electricity — lew ik 


fon sw + 


Beauty Aid 


Hot Water 
plenty of it for your shower and ail Ey 
of the other household requirements = 
im an everage home, heated elec K > 


tically tor only 
12... 


Open 24 hours a day — Shop in Cool Comfort 


WISCONSIN POWER AND LIGHT COMPANY 


Reddy © Kilowatt's BestBuy SuperMarket 


wife. Implication is 
that she needn't 
work for a month 
for only a penny. 


Savings are 
pushed again in re- 
minding women 
how electricity can 
help her save time 
and money on her 
household chores. 


Nothing appeals to 
women more than 
‘beauty’ talk. Copy 
here ties elec- 
tricity to woman's 
appearance in a 
way she has no 
trouble understand- 
ing, and does 

not fear. 
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a 


this manis changing taps 


A 


: = faster... Safer... more 
ry \ = economically! 
"Ea 


Take a good look at this lineman. 

He’s changing taps alright, but his hand’s 

not inside the tank, exposing the oil to 

contamination. And if you look closely, 

you'll note the absence of a hand- 

hole cover, thus decreasing the danger 

of tank breathing. 

Take a good look. Note how low on the 

pole he is, well out of danger, 

and the taps will be changed in no time 

at all. All he has to do is remove and 

reverse the cap, then use it as a handle to 

make the setting. This saves time, 

whieh saves his employer money. This man is changing taps the thoroughly 
: s : . Ba tested and proven RT & E way, with the in- 
Finally, since his hand’s not down inside dustry-famous RT & E Externally Operated 
the tank, this lineman can see Tap Changer. Costly, time-wasting, and dan- 
what he’s doing, so there'll never be any gerous steps in changing taps have been 
question in his mind about the tap setting! completely eliminated. 


Ask your RT & E representative to demonstrate this Tap Changer. Or write for further specifications. 


,rent CONCENTRa, 
< 


RTsE CORPORATION 


” Wthictiig jel eee WAUKESHA, WISCONSIN ¢ PORTLAND, OREGON 





PARANITE* 


SUPER-PARARITE® PARAPRENE® 


CABLE 


Installed at Turkey Creek 


Here’s another example of power—Paranite— 
and American industry . . . the selection 

of Super-Pararite Paraprene Cable for the 
new Turkey Creek Pumping Station at 
Kansas City, Missouri. The Super-Pararite butyl 
conductor insulation is recognized for 
superior resistance to heat, cold, moisture, 
oxidation and ozone, while the Paraprene 
neoprene jacket possesses inherent resistance 
to sunlight, abrasion, ozone, heat, oil and 
chemicals . . . one of many Paranite products 
which has earned the industry reputation— 


“IF IT’S PARANITE IT’S RIGHT.’® 
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Essex Wire Corporation, Fort Wayne 6, Indiana 
MANUFACTURING PLANTS: Birmingham, Ala.; Anaheim, Calif.; Jonesboro, ind.; Marion, Ind.; Tiffin, Ohio 


PARANITE WIRE AND CABLE DIVISION “in, 
th 
uve erTTes 
Sales Offices in all Principal Cities “aermer™ 
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The Management Newsletter 


Millions of Dollars 


Report on 


Peg 21 Utilities Get Hikes; 2 Denied 


Regulation 


First half of °58 saw a record $55 million annually im rate hikes granted to the 
power companies, and the pace showed no signs of slackening as the second 
half began. Commissions awarded another $13 million in annual rate increases 
during July. In seven months, this year’s total has already topped each of the 
full years 1953, °54, °55, °56, and °57; and now needs but $9 million more 
to rise above 1952—the biggest year since records have been kept. 


By the end of the year, the total is likely to reach $100 million. Sixteen appli- 
cations, aggregating more than $53 million a year, are now pending before 
regulatory bodies. 


Inflation is responsible for these hikes, of course. Many utilities with long 
records of nothing but rate reductions have turned to the commissions for in- 
creases, as labor and materials prices keep going up. The commissions and 
courts have recognized this by granting relief to 21 companies this year, while 
only two decisions—one by a commission and one by a court—have turned 
the petitioning company away empty handed. North Dakota’s Public Service 
Commission turned down a petition by Montana-Dakota Utilities Co (EW, Feb. 
24, 1958, p 99), and Narragansett Electric Co lost a court appeal. 


The Rhode Island Supreme Court denied Narragansett Electric Co’s appeal of 
an adverse ruling by the state’s Public Utility Administrator on a rate increase 
which was first submitted in 1956. In order to understand the significance of 
this decision by the court, it is necessary to review some of the background that 


led up to Narrangansett’s appeal. 


The company filed in 1956 with the Public Utility Administrator of the State 
of Rhode Island a petition for a $2.6 million annual rate increase on the grounds 
that it was earning a return of only 4.6% on a net original cost rate base from 
its business inside the state. 


This was the first rate increase in 37 years, and (as the court admitted in its 
opinion) substantial rate reductions had been made during this period. More 
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MANAGEMENT NEWSLETTER 


important, the prices of materials, supplies, and labor entering into utility 
operations have risen threefold. 


The Administrator denied the company’s petition in its entirety, and Narra- 
gansett took its case to the Rhode Island Supreme Court. The company made 


13 contentions in which the administrator erred. The three most important 
ones are: 


© He disregarded the need to find a fair value rate base under state statute. 


© He accepted a separation, different from the one used by the Federal Power 
Commission, between inter-state and intra-state operations, which made it 
appear that the portion of the company’s business carried on within the state 
was earning a fair return, and that therefore no rate increase was needed. 


© He accepted an upward adjustment of the book depreciation reserve which was 


arbitrary and capricious and contrary to previous findings of the Rhode Island 
Division of Public Utilities. 


The court denied all three major contentions of the company. Its decision ap- 
pears arbitrary, resting on findings completely irrelevant and totally immaterial. 


With respect to Rhode Island’s “fair value” statutes, the court implied that the 
Administrator had only to find that original cost depreciated was fair value to 
get under the “legal ropes.” As its legal precedent, the court quoted the Hope 
Natural Gas case, and its doctrine that it is the “end result” that counts and 
not the method a commission employed to arrive at its decision. In the Hope 
case, the majority held that: “If the total effect of the rate order cannot be said 
to be unjust and unreasonable, judicial inquiry under the act is at an end.” 


The irrelevance of this doctrine to the case before the Rhode Island Supreme 
Court can best be judged by the fact that the Hope case was one in a federal 
jurisdiction, affecting a natural gas pipeline company in interstate commerce, 
and decided on the basis of economic conditions as they existed in 1939. Also, 
the court made no mention of the fact that the FPC allowed the Hope Company 
a rate of return of 6.5%, a reserve requirement well below Hope’s book reserve, 
and in addition gave the company work in progress as part of the rate base. 


The Rhode Island Court said it was concerned only with its own rulings “. . . 
unless they are holdings of the United States Supreme Court.” It then went on 
to quote five regulatory rulings that had nothing to do with the U. S. Supreme 
Court and were entirely outside the Rhode Island jurisdiction. 


At the same time, the court failed to mention the recent decisions by the 
Supreme Courts of Iowa, Illinois, Missouri, and Montana—all sustaining fair 
value—or the act of the Minnesota Legislature, which passed a fair value rate 
base law. Not only were these acts of other jurisdictions carefully ignored, but 
the Supreme Court appeared to be unaware that there had been any inflation, 
since no constructive mention of it was made in its opinion. 

Concerning the separation of property between inter- and intra-state operations, 
the company had divided it originally for purposes of supporting interstate sales 
before the FPC. In this case, the separation was substantially the same. It was 
made by an administrative engineer of the company who, as the court admitted, 
“. . . had extensive engineering experience in the problems of generating and 
transmitting electric energy.” 


The Administrator, however, accepted the method of his own witness, and a 
completely disproportionate amount was allocated to interstate service. He 
showed by “accounting adjustments” that the inter-state operations were con- 
ducted at a loss, and that in effect a negative return was being earned on them. 
This is known as the “predetermined return” method, whereby a company— 


August 11, 1958 @ ELECTRICAL WORLD 





These Rate Increases Have Been Granted in 1958... 


These Have Been 


Asked For 


Baltimore Gas & Electric. .. . 
CL rr 
Califomia Electric Power. . 
Commonwealth Edison . . . 
Consolidated Edison... . 
Dayton Power & Light. . 
Empire District Electric... ... 
Housatonic Public Service. . . 
lowa-lilinois G & E (lowa) 
Kentucky Utilities 

Long Island Lighting . . . 
Montana Power 

New York State Electric & Gas 
Plymouth County Electric. . . . 
Rochester Gas & Electric. . 
Southern Nevada Power . 


Wisconsin Electric Power . . 
Wisconsin Power & Light. . 
Worcester County Electric. . . 


Montana-Dakota Utilities (North Dakota) 
Narragansett Electric 


And These Are Still Pending .. . 
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Black Hills Power & Light (Wyoming) 
Cincinnati Gas & Electric 


Otter Tail Power 
Public Service of New Hampshire 
San Diego Gas & Electric 
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especially one in interstate service with an obviously deficient return—is allo- 


cated into a state of financial health. 


In sustaining this “accounting adjustment,” the court remarked that the credi- 
bility of witnesses is important in any regulatory decision. It went on to say 
that the Administrator was obviously right in relying on his witness, since the 
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company’s witness had “. . . no previous experience in testifying as an expert. . .” 
Presumably, under this rather intriguing concept of justice, all doctors who 
have not testified in court in an accident case must be immediately enjoined from 
further practice as they obviously know nothing about medicine! 


The Administrator adjusted the depreciation reserve upward by some 25% on 
the grounds that it was deficient, in spite of the fact that it had been under 
continuous review by the Rhode Island Division of Public Utilities. At the same 
time, he found that the company could accrue annually to extinguish the remain- 
ing life represented by the difference between book depreciation and original 
cost. It is thus admitted that the same property that is used and useful for 
depreciation expense purposes is not used and useful as rate base. 


The court sustained the Administrator with these words: “It must not be lost 
sight of that the Administrator was here concerned with what was not annual 
depreciation, but accrued depreciation, a capital deduction which recognizes the 
depreciation of plant and property that has already taken place.” Presumably 
the book reserve sanctioned by the DPU did no such thing. 


The court noted that the Pennsylvania Commission in rate cases makes adjust- 
ment to the depreciation reserve of the same kind. However, the court did not 
mention that Pennsylvania, being a fair value state, makes such an adjustment in 
order to arrive at a just net original cost—one of the evidences of value used by 
the Pennsylvania Commission in arriving at the fair value rate base. 


In the Narragansett case, the Administrator made no fair value finding, but only 
found an abbreviated original cost rate base—abbreviated because a higher 
“judgment” depreciation reserve was used rather than the lower book reserve 
which has been under constant surveillance by the Rhode Island DPU. 


The company now has several avenues open for its future plans. It still has 
about two months to decide whether or not it desires to file a further appeal 
to the U.S. Supreme Court. The company also can, of course, start over and 
file a new rate increase petition with the Rhode Island Administrator. A third 
possibility is that the company may file an application with the FPC with regard 
to its interstate business. This course could be followed concurrently with 
either of the other two. As EW went to press, however, Narragansett had not 
reached a definite decision as to its next move. 


If a new rate increase petition is filed by the company, it seems likely that it 
will be for more than $2.6 million. The test year for purposes of the denied 
application was 1956, and since then Narragansett’s operations have expanded 
and the company has absorbed two years of rising costs. 


In other recent regulatory action... 
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Montana Power Co was granted a $3.2 million annual rate increase by the Mon- 
tana Public Service Commission. The commission granted an end-of-1958 
fair value rate base, and allowed a 5.33% rate of return. 


Carolina Power & Light Co was ordered August 1 to raise the base price of its 
fuel adjustment clause from $6 to $7 a ton. The North Carolina State Utilities 
Commission acted after a complaint from 38 manufacturing firms, which wanted 
the fuel clause thrown out entirely. Although this was not done, the change 
in base price is expected to reduce CP&L’s industrial revenue by about $366,000 
a year. A spokesman for the utility said the order might be appealed. 


The Massachusetts Senate killed late in July a bill to set up a “Consumers’ Coun- 
cil” in the state’s Department of Public Utilities. The council’s avowed purpose 
was to represent popular interest in rate regulations and allied matters. 
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News About People 






Madison G&E Makes Top Executive Promotions 


Theron A. Brown has _ been 
elected president and general mana- 
ger, Madison Gas & Electric Co, 
and William A. McNamara _ has 
joined the utility as vp-finance. 

The new chief executive, an elec- 
trical engineer, graduated from the 
University of Wisconsin. 

In his long years of association 
with the utility industry he has ap- 
plied himself in the areas of engi- 
neering, construction, operation, and 
supervision. He is a member of 
AIEE and Eta Kappa Nu engineer- 
ing fraternity. 

McNamara is a graduate of Uni- 
versity of Wisconsin Law School, 
and a member of American and 
Wisconsin Bar Association. BROWN McNAMARA 


























Hatch, Wilson, Advance at Alabama Power 


E. I. Hatch has been elected executive vice president 
and member of the board, and E. A. Wilson has been 
made a vice president, at Alabama Power Co. 

Hatch is a graduate of University of the South and 
University of Alabama Law School. 

Before joining the utility in 1955 he had been a 
partner of Martin, Blakley & Hatch, Montgomery law 
firm. With Alabama Power he has had responsibility 
in rate and tax matters. Hatch replaces E. C. Easter, 
who retired last month. 

Wilson began his career with the company in 1917 
as a member of a surveying party. He advanced to 
draftsman, power sales engineer, senior industrial 
power engineer, manager of industrial power division, 
HATCH WILSON and in 1954 to general sales manager. 




















Bowen: New Georgia Power Vp 


Henry L. Bowen, manager of Georgia Power Co’s industrial relations 
department, has been made a vice president of the company. 

Bowen first began working for the company while a student at Georgia 
Tech. After his graduation as an electrical engineer in 1930, he began 
full time work as a mechanic and electrician for the utility. He went 
on to become field engineer in charge of underground construction, 
district superintendent, and assistant Augusta division superintendent. 

In 1946 he went to Atlanta as assistant manager of the industrial 
relations department, and became manager in 1950. 

He is chairman, personnel administrative section, Southeastern Elec- 
tric Exchange, and member, Industrial Relations Committee, EEI. 
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The design work on all 
these new substations is 
going to be hard to handle 
with our present force. 


Of course! They have 
enough to do handling 
routine duties. Why don't 
you call in PIONEER ? 
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Chicago 4, Illinois 





PERSONAL BRIEFS 


At Missouri Power & Light Co, 
new district superintendent for Ex- 
celsior Springs is Roy Cramer. He 
takes the place of J. T. Lynn, re- 
cently resigned. 


Moriss M. Yost has been elevated 
to Bluefield station supervisor, Ap- 
palachian Power Co, with responsi- 
bility for operation and mainte- 
nance of 121 power plants in the 
Bluefield district. 


Union Electric Co has announced 
that Morris B. Mathis, former em- 
ployment manager, has been given 
the new title assistant director of 
employee relations. 


John W. O’Nan has been appointed 
to the newly created position of 
executive assistant to the president 
and chairman of the board, Du- 
quesne Light Co. 


Kentucky Rural Electric Co-opera- 
tive Corp has appointed Addison F. 
McGhee, Jr, director of public rela- 
tions and personnel. 


George W. Unangst has been made 
district superintendent of Appala- 
chian Power Co’s Charleston dis- 
trict, succeeding J. F. Melton, who 
has accepted a position with the 
American & Foreign Power Co in 
Brazil. 


L. V. Milton has been named dis- 
trict manager of Potomac-Edison 
Co’s Hagerstown district, stepping 
into the position held by Robert E. 
Miller, who is on extended sick 
leave. 


Burdette A. Johnson has _ been 
elected treasurer of the New Eng- 
land Gas & Electric Association suc- 
ceeding H. Coleman Moore, Jr, re- 
signed. John MacLachlan steps into 
Johnson’s former position as comp- 
troller. 


New plant superintendent of the 
Topeka steam plant, Kansas Power 
& Light Co, is Juel Gerboth. 


Montana Power Co has promoted 
David C. Johns to Missoula division 
superintendent of electric, gas and 
water operations. 
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Ray O. Conwell has been promoted 
to manager of the fuel supply de- 
partment, Georgia Power Co. Also 
at Georgia Power, W. G. Parmenter 
has been made supervisor of sub- 
Stations. 


Neil W. Plath has re-joined Sierra 
Pacific Power Co as assistant gen- 
eral superintendent. 


Harold Johnson has been named 
Hiawatha division superintendent 
by Kansas Power & Light Co. New 
superintendent of the Tecumseh 
generating station for the utility is 
H. N. Williams. 


R. T. (Ted) Payne steps into the new 
position of assistant manager of 
power generation for Monongahela 
Power Co. Replacing him as man- 
ager of the Riversville station is Jim 
Wilt. 


Elected president of the North 
Central Electric Association; Robert 
H. Engels, vice president of North- 
ern States Power Co. 


Vance Seamans has been promoted 
to south district superintendent of 
the western division operating de- 
partment, Oklahoma Gas & Electric 
Co. 


Ohio Power Co has appointed Ed- 
ward A. Higgins manager of the 
Portsmouth district. Replacing him 
as East Liverpool district manager 
is William A. Black, Jr. New man- 
ager of Bellaire district is Dominic 
P. Boffo; John R. Larew takes over 
his position as personnel manager 
of the utility’s eastern division. 


Recently created position of di- 
rector of commercial activities, 
Seattle City Light, has been filled 
by A. Clifford Tyler. Charles T. 
Benson has been named director of 
finance for the utility, while Henry 
M. Lees has been appointed resi- 
dent engineer of the Skagit hydro- 
electric project, succeeding Robert 
E. Brown, who resigned to become 
resident engineer of the Karadj dam 
in Iran. 


New executive assistant of the New 
England Electric System is Richard 
J. Lyman, formerly personnel di- 
rector, Worcester County Electric 
Co. 
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Favorite of leading utilities for 
all low-resistance measurements on 
material tests, circuit breaker con- 
tacts, bus bar connections, cable joints. 
MEASURES DOWN TO ONE MICROHM! 


J.W. DICE co. ENGLEWOOD, N.J. 
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Robert R. Curtius has been named 
Ripon district manager by Wiscon- 
sin Power & Light Co, succeeding 
Dana W. Billings, retired. 


Washington Water Power Co has 
appointed W. J. Satre to the new 
post of construction and mainte- 
nance manager. G. R. George has 
been named assistant manager of 
construction and maintenance, 
R. C. Kelly has advanced to contract 
construction and maintenance su- 
perintendent, and Kenneth D. Mc- 
Cord has been elevated to super- 
visor of information. 


At General Electric Co, A. A. Wat- 
son has been named manager of 
marketing, assemblies and compo- 
nents sales of GE’s distribution as- 
semblies department, and R. C. 
Wilson has been appointed man- 
ager of manufacturing and plant op- 
erations for the same department. 
Also at GE, Irving H. Ratnour has 
been made manager of rectifier cus- 
tomer service, Semiconductor Prod- 
ucts department. 


W. C. Knoeppel, vice president of 
the Torrington Division, American 
Brass Co, will retire September | 
after 47 years of company service 
. .. New manager of the Anaconda 
Aluminum Co reduction works at 
Columbia Falls, Mont. is James F. 
Smith. 


B. C. Electric Co has appointed 
Harold J. Merilees to the position 
of executive assistant. 


Dr Mervin J. Kelly, president of 
Bell Telephone Labs, will be the 
1959 recipient of the John Fritz 
Medal, sponsored jointly by four 
major engineering societies. The 
award will be made by AIEE. 


Electric Machinery Manufacturing 
Co has named Robert Reiss as man- 
ager of its Milwaukee office. 


Lester Ulm, Jr, has been made gen- 
eral engineer of Tampa Electric 
Co. The new head of the company’s 
distribution engineering section is 
Alex B. Hull, Jr. 


with KEES 
SOCKET 
CINCHER 


Kees Socket Cincher saves time and tempers by 


simplifying socket meter installations . . 


. elimi- 


nates pounding and danger of breakage to glass 


covers. May be used on round or square bases. 


With Kees Socket Cincher, you secure the 
meter into the base firmly and quickly merely 


by snapping the locking device into position. 


A must on every service truck. 


Reasonably 


priced at only $2.50 each F.O.B. factory. Sub- 
ject to freight allowance. 


Write for FREE 
illustrated literature 
P. O. Box 697 


“Since 1874” 


Se 


BEATRICE 


F. D. KEES MFG. CO. 


NEBRASKA 


Two new vice presidents of IBM 
Corp are McLain B. Smith, former 
manager of the data processing di- 
vision, and James W. Birkenstock, 
former director of commercial de- 
velopment. 


Infilco Inc has elected W. M. Gross 
vice president. He will continue to 
make his office in New York. 


R. E. Carson has joined Kierulff 
Sound Corp as general sales man- 
ager. Morris M. Mueller has been 
appointed merchandise controller, 
and Jack Cooper has been made ad- 
vertising and sales promotion man- 
ager. 


High Voltage Engineering Corp has 
appointed James H. Bly as assist- 
ant sales manager. 


Moffett Engineering Inc announces 
the election of Will C. Hall to presi- 
dent. 


John A. Eithel has been appointed 
to the newly created position, ad- 
vertising manager, for Pittsburgh 
Standard Conduit Co. 


Recently promoted to manager of 
engineering administration, Govern- 
ment & Industrial Division, Philco 
Corp, was William M. Gourley. 


Reynolds Metals Co has made 
William B. Bernstrom manager of 
the appliance and equipment mar- 
ket. 


Robert E. King is the new distribu- 
tion equipment sales manager, 
Square D Co. 


Mark W. Cresap, Jr, president, 
Westinghouse Electric Corp, has re- 
ceived the Westinghouse Order of 
Merit for distinguished _ service. 
J. F. Kempf has been made general 
sales manager of the company’s 
lamp division. R. W. Brown has 
been advanced to manager, R. E. 
Bish has been made engineering 
section manager, and J. Q. A. 
McGuire has been appointed manu- 
facturing manager in the company’s 
fuel products section. 


John I. Yellott, formerly with Stan- 
ford Research Institute, announces 
the formation of John Yellott Asso- 
ciates, mechanical engineering con- 
sulting firm. 
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Utilities Oppose FCC Plan 
For Radio Frequency Change 


The National Committee for Utili- 
ties Radio has informed the Federal 
Communications Commission of its 
opposition to proposals in FCC 
Docket 12404, which would affect 
availability of frequencies in the 
2110-2250 mc band to the Power 
Radio Service. The action devel- 
oped at the committee’s June meet- 
ing in Boston. 

NCUR told the Commission that 
some 97 microwave users now 
operate a total of 1,498 transmitters, 
exclusive of standby and emergency 
equipment in the Power Radio 
Service. Since the proposed FCC 
change affects the availability of 
frequencies, NCUR stands opposed 
to its adoption. 

NCUR will issue a manual to 
its regional frequency coordinators 
to guide them in answering request 
for frequency recommendations 
from the split channels now avail- 
able under recent changes in FCC 
rules. 

Similarly, a letter has gone to 
regional chairmen and frequency 
coordinators to help them answer 
requests for frequency recommen- 
dations from organizations eligible in 
the new Local Government Service. 

Officers of NCUR for the next 
year, elected at Boston are Chair- 
man John C. Slothower, Northern 
States Power Co; Vice Chairman 
Wesley C. Baylis, Niagara Mohawk 
Power Corp; and Secretary Harold 
Backen, Douglas Electric Coopera- 
tive. Inc. Roseburg, Ore. 


Inventory Help Sought 
on Outdated Equipment 


An inventory of outdated elec- 
trical equipment is under way by the 
Electrical Historical Foundation. It 
is tabulating all equipment on dis- 
play, in storage or still in use 
throughout the U.S. and in Can- 
ada. Museums, utilities, educational 
institutions, and manufacturers are 
among the organizations from whom 
information is being solicited. 

Information on any old equip- 
ment, “the older, the better,” may 


city NN baa ae) 
WILL NOT BITE 


> 


About the worst mess we ever 
got into happened a while ago, 
when an alarming number of our 
photoelectric street lighting con- 
trols began failing in the field. 
(Failing off, yet!) Needless to say, 
we kept hopping until we got to 
the bottom of the trouble. 

The failures, for the most part, 
were finally traced to an elusive 
defect in one component. A “bad 
batch” of them had apparently 
gotten into the controls made in 
a certain period, causing them to 
fail left and right. Once that was 
discovered, this component was 
replaced in a hurry. In the process, 
we also revamped our own inspec- 
tion and testing methods, and 
straightened out a few other home- 
grown problems as well. The odds 


FISHER 


are now pretty long against such 
wholesale trouble ever happening 
again. 

Our customers concerned got a 
full report of what was going on 
and what we were doing about it. 
They were asked to ship back to 
us all the controls and stocks of 
the bad component date coded for 
that period, plus any future fail- 
ures they felt were chargeable to 
this earlier trouble. All expenses 
for this were our problem, not the 
customer’s. Although this went a 
couple of miles beyond our regu- 
lar warranty, it was our idea of 
what should be done. 

Well, so much for the Troubles 
We’ve Seen. The moral is—a guar- 
antee is a lot more than words 
printed on a piece of paper. How 
would you feel about that guar- 


anteed product 
shown above — @ 
if you couldn’t : 
depend on the leash? J 


The Fisher-Pierce Co., 82 PearlSt., 
So. Braintree 85, Mass. 


PIERCE 


be addressed to the foundation, Box 
93, Newfane, Vermont. 


PHOTOELECTRIC LIGHTING CONTROLS 


AN AFFILIATE OF SIGMA INSTRUMENTS, INC. 


ELECTRICAL WORLD e@ August 11, 1958 89 





4 | | 
Introduction to Heat Transfer, Third Edi- 


GALVANIZED STEEL STRAND FOR | 


GUY, MESSENGER and 
OVERHEAD GROUND WIRE 


The high, uniform, consistently-dependable 
quality of Crapo Galvanized Steel Strand is 
the direct result of close laboratory control 
over each step in manufacture. All wires used 
in forming a particular size and grade are 
produced from steel of selected analysis, 
carefully processed under technical super- 
vision and stranded on precision machines. 
Both wire and finished strand are subjected 
to prescribed laboratory tests to insure the 
desired end result. 


Heavy, uniform, tightly-bonded zine 
coatings, applied by the famous Crapo 
Galvanizing Process, provide maxi- 
mum resistance to corrosion. 


Write for 

booklet OG-25 
containing 

“Sag and Tension 


STEEL & WIRE CO., INC., Muncie, Indiana 
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Books 


| Heat Transfer Fundamentals 


tion. By A. |. Brown and S. M. Marco. 


| Published by McGraw-Hill Book Co, 330 | 
| West 42nd St, New York 36, N. Y. 316 | 


pages, illustrated. Price $6.75. 
Intending to write a college text on 

fundamentals, the authors have done 

an excellent job. The student is led 


mathematically from the modes of 


heat transfer to the complexities of 
boiling and condensation. 

New material added to this third 
edition includes a chapter on fluid 
flow in the convection process, more 
material on graphical and numerical 
methods for heat conduction prob- 
lems, and a section on design of elec- 
trical transformers. 


Maxwells Equations for Beginners 


Engineering Electromagnetics. By W. H. 
Hayt, Jr. Published by McGraw-Hill Book 
Co, 330 West 42nd St, New York 36, N. Y. 
315 pages, illustrated. Price $8.50. 

The author’s primary objective is 
the development and understanding of 
Maxwell’s equations, It is intended as 
a text for electrical engineering stu- 
dents. The author has performed an 
unusually good job in clearly present- 
ing a subject which of necessity is 
steeped in complex mathematics. He 
is very thorough in including all the 





steps of his mathematical develop- | 


ments. 


Flowers by Night 


Garden Lighting. By F. B. Nightingale. 
Published by Knight Publishing Co, 3800 
Canon Blvd, Altadena, California. 224 
pages, illustrated. Price $3.50, for six or 
more $2.50. 


Lights in forms natural to garden 
surroundings are the subject of this 
text. Written by a lighting engineer 
with over 25 years experience in this 
specialized field, it should prove help- 
ful to utility lighting engineers. 


Books Recently Received 


Engineering Economy, Third Edition. By 
C. E. Bullinger. Published by McGraw-Hill 
Book Co, 330 West 42nd St, New York 
36, N. Y. 366 pages, illustrated. Price 
$7.00. 


Induction Motors, Single-Phase and Poly- 
phase. By C. S. Siskind. Published by Mc- 
Graw-Hill Book Co, Inc, 330 West 42nd 
St, New York 36, N. Y. 385 pages, illus- 
trated. Price $7.50. 
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THEODORE D. BROSS 
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Distribution & Maintenance 
175 Bafield St. Hartford, Conn. 


COMMONWEALTH 
SERVICES INC. | ASSOCIATES INC. 


Management and Consulting and Design 
Business Consultants Engineers 
300 Park Ave 209 B. Washington 
New York 22, N. ¥. Jackson, Michigan 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Electrical, Electronic, Environmental, Photometric 
and Chemical Laboratories. Testing, Research, In- 
spection and Certification. 


2 East End Ave. New York 21. N. Y. 


HOOSIER ENGINEERING 
COMPANY 


Rrection and Maintenance of 
Blectrical Transmission and Distribution Lines 


1350 Holly Ave., Columbus 16, Ohio 


JENSEN, BOWEN & FARRELL 
Engineers 
Appraisals—Investigations—Depreciation Studies— 
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ing uirements 
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Ann Arbor, Michigan 


PIONEER SERVICE & 
ENGINEERING CO. 
pane tt er, 


Specialists in Financing 
Accounting and other Operations 


231 So. La Salle 8t. Chicago 4 


SARGENT & LUNDY 


Engineers 


14 South Dearborn Bt. 


TIPPETT & GEE 
Consulting Engineers 
io 
Power Stations ¢ Transmission ¢ Distribution 
Industrial Plants « Process 


1333 North Second Street Abilene, Texas 
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asso SEARCHLIGHT SECTION woveansinc 
OPPORTUNITIES . 


EMPLOYMENT e BUSINESS EQUIPMENT—USED or RESALE 
UNDISPLAYED RATE: 


To figure advance payment count 5 
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EMPLOYMENT OPPORTUNTIES: $22.67 per inch. 
mission. 
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SEND NEW ADVERTISEMENTS TO Classified Advertising Div. of ELECTRICAL WORLD, P. O. Box 12, N. Y. 36, N. Y. 


AGENT or CONTRACTOR 


ENGINEER 
or ELECTRICAL ENTERPRISE 


PRODUCTION MANAGER 
TRANSFORMER PLANT 


Fast growing Manufacturer of Power and 
Light distribution transformers requires 


M-2d WEASEL 


or PUBLIC WORKS UNDERTAKING 


required in several States of U. S. for prospect- 
ing electric distribution utilities and execution of 
maintenance work on wooden poles of their lines 
especially by 


RE-IMPREGNATION BY INJECTION 
OF WOOD POLES ALREADY ERECTED 


This patented “COBRA PROCESS” of proved 
efficiency has already been introduced and is 
widely used by the most important Electricity 
Utilities in the U. S. A. and in numerous other 
countries. {t allows to DOUBLE THE LIFETIME 
OF POLES by reducing twenty times the mainte- 
nance costs of electrical lines. 


TEN MILLION poles already re-impregnated! 
Very big opportunities for works. 
No costly plant or equipment required. 
Write: Head Office, 


COBRA (Wood Treatment) Ltd., 
37 Manchester Street, London, W. 1. 


ADDRESS BOX NO. REPLIES TO: Bow No, 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 


POSITION VACANT 
Wanted—Graduate Engineer with at least 


three years electric utility operating experi- | 
ence for responsible position with consulting | 


engineering firm New York City. Some knowl- 
edge gas operation desirable. 
port writing necessary. Send full 
Salary dependent on qualifications. 


Electrical World. 


resume. 
P-8624, 


EMPLOYMENT SERVICE 


Salaried Personnel $5,000-$30,000. This 
nationwide service successful since 1927 
finds openings in your fields. Sells your 
abilities; arranges contacts. Present position 
protected. Write for details—Jira Thayer 
Jennings. P. O. Box 674, Manchester, Ver- 


mont. 


Your inquiry 


Experience re- | 


man capable of assuming full responsi- 
bility for production, production con- 
trol and personnel supervision. Knowl- 
edge of all phases of transformer pro- 
duction necessary. This position can 
ultimately result in the position of V.P. 
in charge of manufacturing with stock 
option. 


P-8486, Electrical World 


620 N. Michigan Ave., Chicago 11, Ill, 


POSITION AVAILABLE 


“Application Electrical Engineer, experienced in 
operation and maintenance of Switchgear and 
Controls. Knowledge of test equipment and pro- 
cedures essential. Location Northern New Jersey. 
Send complete resume and salary requirements 
te 

P.O. P-8575, Electrical World.”’ Class. Adv. 
Div., P.O. Box 12, New York 36, N. Y. 


MOTOR GENERATOR SETS 


i ee x 
eazzeeedi 7 
nanat 


>s 
o 
° 
zs 


oe | 
ss 
© 

a 


be 
me 
4 


HOHe 
: 3% 
. 
za 

z 


el -tdeteleted 
ssseaes: 


280/275 
250/275 


z 
ws 
“4 


Peene CAnel 6-2900 


in CHICAGO Electric fe 


1324 West Cermak Road « Chicago 8, I!!!nois 


For Sale at bargain prices: 
3 150 HP oe with starters (1 new) 
25 Transformers, 5 KVA iF 7 KVA 
= Ft Cable, 350 MCM, 3C, 3 K 
25 Ft Cable, #4 AWG, 3C Rocbling (new) 
5000 Ft Tirex, various sizes 


mscen 6 | & HANGER-ROLANDI 
Carquinez erreen, Crockett, California. 
Write Box 518. Telephone 106! 


DEPENDABLE FOR 
SNOW, MARSH & WATER 
TRANSPORTATION 


The “Weasel” is being used today by 
leading oil and utility companies for weed 
control, of power lines, getting men to 
trouble spots impassable with any other 
means. 

The “Weasel” played an outstanding 
role in the snow blizzard of 1958, work- 
ing 24 hours around the clock. 

SEND for more Specifications and de- 
livery. We have them in California, Colo- 
rado, Texas, Illinois, and Delaware. 


RENTAL RATES ALSO AVAILABLE 
THOMAS W. MURRAY, JR. 
CONSOLIDATED 
INDUSTRIES 


P. O. Box 408 Dover, Delaware 
Phones: 5956 & 5957 


LARGE POWER EQUIPMENT 


Prompt Stock Shipment 
RENUBILT MO(ORS ~- GENERATORS 
TRANSFORMERS - CIRCUIT BREAKERS 
DO YOU GET OUR STOCK LIST? 


BELYEA COMPANY, INC. 
51 Howell St. Jersey City, N. J. 


New and Used Equipment Available for 


POWER PLANTS, SUBSTATIONS, S, TRANSMISSION LINES AND CONSTRUCTION 


Send for new list to 


EBASCO SERVICES INCORPORATED 
APPARATUS EXCHANGE Two Rector St., New York 6, N. Y. 


will have special value... 


if you mention this magazine, when writing 


advertisers. Naturally, the publisher will ap 


preciate it . . wut more important, it will 


identify you as one of the men the advertiser 


When Ansnering BOX NUMBERS 


to expedite the handling of your correspondence and avoid confusion, 
please do not address a single reply to more than one individual box 
number. Be sure to address separate replies for each advertisement. 


wants to reach with his message & help to 


make possible enlarged future service. 
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0.7 Mills—Not 70% 
To the Editor: 


Probably you have been deluged 
with “Letters to the Editor” regard- 
ing Mr. A. B. Coyle’s article in 
Electrical World of April 21 (p. 68) 
on transformer losses. I am afraid 
Mr. Coyle is badly confused as to 
how to calculate transformer losses 
when he comes up with an annual 
saving of 70% of the cost of a new 
transformer. 

L. C. Peterman 
Consulting Electrical Engineer 
Ford, Bacon & Davis 
39 Broadway 
New York 6, New York 


Mr. Coyle says it had been his 
intention to use 0.7 mills per kvar 
hr to reflect variations in costs of 
turbines with different power fac- 
tors, as well as other variables. 
Savings from scrapping the 50-kva 
transformer cited in the article 
should have been $79.50 annually, 
plus the intangible benefits of hav- 
ing a new transformer. 


More on “Aluminum 
Complex . . .” 


To the Editor: 


I have read with interest the ar- 
ticle entitled “New Ohio Valley 
Aluminum Complex Puts % million 
KVA on Aluminum Buses” by Law- 
rence Pavane. 
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The article does not however 
mention that the major portion of 
the system described, including the 
outdoor substation, the 13.8-kv dis- 
tribution system, the rectifier instal- 
lation, and the pot lines, were engi- 
neered and designed by Singmaster 
& Breyer, New York, for F. H. 
McGraw & Co. 

I served as Chief Electrical Engi- 
neer for Singmaster and Breyer on 
this project, and the engineering 
work described in the article was 
carried out under my direction. 

D. J. Vaccaro, P.E. 
Singmaster & Breyer 
Metallurgical & Chemical Process 
Engineers 


Thanks for Perforations 


To the Editor: 


Each sping for the past five years, 
as a part of my preparation for my 
work at the Public Utilities Execu- 
tives course at the University of 
Idaho, I have scanned the prior 12 
months accumulation of the Elec- 
trical World. My usual procedure is 
to work backwards. So, a few days 
ago, I began with your May 12, 
1958, issue. 

I quickly discovered the new 
wrinkle of perforated pages, and 
that I like. I am removing perti- 
nent items. At the moment, I am 
looking at page 5 of the February 
3, 1958, issue where you comment 
on the pros and cons of the perfo- 
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Lapp Insulator Co., Inc 
Line Material Industries 


Moloney Electric Co 


Page Steel & Wire Div., 
merican Chain & Cable 
Paranite Wire & Cable Div., 
Essex Wire Corp 
Pennsylvania Transformer Div., 
McGraw-Edison C 
Petersen Engineering Co., 
Pioneer Service & Ei ginesring Co.. 


RT&E Corp. 
Republic Steel Corp., 
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rated page. So, I am moved to add 

my belated comments. They are: I 

like the use of perforated pages! 
C. Woody Thompson 

State University of lowa 

lowa City 


Ferroresonance 


To the Editor: 

The following is an answer to 
Mr. Crann’s letter (EW July 14, 
p 126) concerning the article, “Op- 
erating Undergrounded Wye-Delta 
Banks”: 

The condition of a single-phase 
load on a 3-phase, wye-delta bank, 
all 3-phase load removed, is not a 
case of ferroresonance. The dis- 
connected single-phase transformer 
is subjected to practically full line- 
to-line voltage. The neutral of the 
bank shifts while the neutral of the 
supply system remains at ground 
potential. The vector sum of these 
two voltages results in above normal 
line-to-ground voltage on the dis- 
connected transformer, resulting in 
high voltage well above the spark- 
over voltage of the arrester. 

This condition was checked a 
number of times using 120-v, single- 
phase transformers. When all load 
was removed, the above condition 
disappeared. 

Jerry A. Selvaggi 
Distirbution Engineer 
Pennsylvania Electric Co 
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SIMPLEX 
CONDEX 


proves 
there’s a world of difference 
in Armored Cables 


More and more, Simplex- CONDEX interlocked armored cables are being 
specified by industrial architects and engineers. This is so because Simplex- 
CONDEX has proved itself unequalled in performance in many thousands 
of installations. Moreover, Simplex-CONDEX permits maximum effi- 
ciency and flexibility in plant layout planning, and is easy to install 
and maintain. / Simplex manufactures CONDEX Interlocked Armor 
over its well-known ANHYDREX, thermoplastic and varnished 
cambric insulated cables. Simplex-CONDEX combines great 
resistance to crushing and mechanical damage with flexibility. 
These cables are individually designed for efficient operation 
in extremes of temperature and climate, and even harsh 
oils and chemicals. (Where imperviousness to oil 
and most chemicals is required, request litera- 
ture on Simplex C-L-X). Write for 
detailed specifications folder. 


= 


Simplex-CONDEX, armored 
with galvanized steel, 

aluminum, bronze, or stainless 
steel, can be applied over 

cable cores of up to 4” or 
more in diameter. 
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WIRE & CABLE 


c UO #® F A HM OY 
79 SIDNEY STREET, CAMBRIDGE 39, MASS. 


“The American manufacturers of transoceanic telephone cables” 
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AST DELIVERY 


reduces your 
inventory 


ou don’t need warehouses bulging with transformers to satisfy 
your day-to-day operating requirements, You can get fast deliv- 
ery of one or a hundred transformers with a phone call to the nearest 
Allis-Chalmers district office. Local Allis-Chalmers stocks include 
conventional as well as self-protected and overload-indicating trans- 
formers in the ratings you most likely need. A representative range 
of instrument transformers is also available locally. Industry’s most 
careful crating assures you the transformers will arrive in “factory 
condition,” ready for years of dependable service on your poles. 
For all the good reasons why Allis-Chalmers distribution trans- 
formers assure outstanding performance for many years, call your 
A-C man, or write Allis-Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 





